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Abstract 
1. Introduction The Second Japanese An­
tarctic Expedition, which was held during the 
Antarctic summer 1957-58, failed to establish 
the relief to Syowa Base; thus the Base was 
left unoccupied since 14th February, 1958 until 
15th January, 1959, when 3 rd expedition suc­
ceeded in sending a new wintering team. The 
major cause of the failure of the 2 nd expedi­
tion was due to the unfortunate weather and 
ice conditions. In this report the results of 
the meteorological analysis related to the opera­
tion of the expedition are given. 
The meteorological observations were made 
every three hours on board m/s Soya through­
out her voyage. The fundamental data, taken 
at the Antarctic region, are given in the ap­
pendix of this report. Weather charts were 
prepared twice a day for the synoptic hours of 
06 00  z and 12 00  z. 
This work was performed mainly by three 
meteorologists, who were the ship's crew, being 
assisted by four meteorologists of the expedi­
tion, who were appointed as wintering mem­
bers. 
2. Characteristic features of the weather 
experienced in the 2 nd expedition Brief 
summaries of the weather experienced on board 
Soya in the 2nd expedition are given in Table 
1. It is obvious that Soya met remarkably 
worse conditions in this expedition than in the 
previous Ost ) expedition. Through the synoptic 
analysis, it is concluded that the area around 
Li.itzow-Holm Bay was apt to be infested with 
cyclones in the early summer, corresponding to 
the stationary existence of the anticyclonic ridge 
covering Enderby Land. The ridge prevented 
the eastward movement of circum-polar cyclones, 
deviating their directions to SE or SSE and 
drawing them into Li.itzow-Holm Bay. Soya 
then encountered frequent storms on the way 
to Syowa Base, when she was crossing the pack­
ice zone. Tracks of cyclones in the early 
summer are given m Fig. 2, comparing with 
those of the previous year. As is seen in the 
sequence chart, Fig. 3, the weather became 
much improved in the latter half of the summer, 
but the ice conditions affected by the stormy 
weather in the early summer remained un­
favourable and prevented us from establishing 
the relief to the Base in spite of the powerful 
cooperation of U.S. Navy icebreaker, "Burton 
Island'' . 
3. Weather situations corresponding to 
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the stages of the operation With respect 
to the development of the operation, the period 
is expediently divided into several stages, as is 
seen in Table 2, for each of which the sum­
marized weather situation is given. 
4. Stormy weather from 14 th to 20 th 
December, 1957 A cyclone had generated at 
54°S, 25°E along the westerly trough on 14th 
December and moved east developing rapidly. 
Corresponding to the development of the cyc­
lone, the anticyclonic ridge extended northward 
covering Enderby Land and the pressure 
gradient became sharp at the Antarctic coastal 
region from 30°E to 50°E (Fig. 4). Moreover 
another well-developed cyclone proceeded from 
the South Atlantic Ocean into the above area 
on 1 8th, and the stormy weather succeeded for 
a week from 14th to 20th, when Soya was 
sailing south traversing the South Indian 
Ocean. 
The stormy weather prevented Soya from 
assembling the Beaver aeroplane which was to be 
used for the ice reconnaissance flight of a wide 
area. Soya was thus obliged to meet ice neither 
knowing the accurate distribution of pack-ice 
nor finding any lead in it. As far as we could 
observe on board Soya or with short flights by 
helicopters, the north edge line of the closed 
pack-ice was much undulated this year, while 
it was almost a straight line in the previous 
year as is seen in Fig. 6. Such an irregular 
distribution of this year seems to be caused by 
the very local but strong gale accompanied with 
a secondary depression which had generated 
off Prince Olav Coast on 15th. The existence 
of this secondary depression is certified by the 
sequence chart of Syowa Base as is seen m 
Fig. 5. Unfortunately Soya dashed into the 
dosed pack-ice at a point where the ice edge 
projected north, and she had to try to cross 
the pack-ice zone at its widest portion. 
5. Severe storm from 31st December to 
1st January A cyclone which had been 
moving east along the latitude 66°8 developed 
rapidly after it crossed 20°E meridian and the 
radius of storm was estimated as about 650 km 
at 0600 GMT 1 st January. Then the cyclone, 
being obstructed by the anticyclonic ridge east 
of Enderby Land, turned its course toward SE 
and proceeded into Liitzow-Holm Bay, where 
it broke up into several centers filling gradually 
(see Fig. 7). 
As is listed m Table 3, Soya met a north 
easterly gale which continued for two days and 
the heavy hammocked ice paralysed her in the 
midst of the closed pack-ice. 
6. Storm on 9th-12th January A cy­
clone 1s generated at the east of Sandwich Island 
on 4th January and moved ESE developing 
gradually. The cyclonic activity reached its 
maximum at 60°S, 2° W on 6th morning. Then 
the cold front occluded and the cyclone became 
a type of upper cold vortex, turning its course 
toward SSE. At that time the polar anticy­
clone increased in its intensity covering Enderby 
Land and a powerful ridge was formed center­
ing around 50°E meridian. Then the pressure 
gradient between the ridge and the cyclone 
became so sharp that the severe storm set upon 
over Liitzow-Holm Bay (see Fig. 8 and Table 
4). This storm gave a fatal blow to the opera­
tion. When the storm was over on 12th 
afternoon, Soya was found to be completely 
stuck in the hammocked ice field, the diameter 
of which was estimated over 60km, and it be­
came clear that Soya would not be able to 
approach Syowa Base on the prearranged date. 
7. Succession of storms from 27 th to 
30th January Liitzow-Holm Bay and the 
whole neighbourhood was attacked by three 
successive moderate cyclones from 27th to 30th 
January. General pressure pattern was similar 
to the case of foregoing sections 4 and 5. Ac­
cording to the strengthened meridional circula­
tion, the cyclone took southerly or southeasterly 
courses and stagnated in the Liitzow-Holm 
Bay, decaying there (see Figs. 9, 10 and Table 
5). 
Prior to the attack of cyclones, the ice field 
around Soya had showed a sign of dissociation 
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--and Soya had been trying to escape from the 
-ice, but, the storms accompanying the cyclones 
·caused the escape to be delayed for at least 4 
days. On the other hand, successive north-
·easterly gales brought Soya, together with the 
surrounding ice, to the west of Point Cook, 
where the coherence of ice floe became loose 
according to the divergent motion of wind and 
·Ocean current. Thus Soya could recover her 
·Own ability and be released from ice on 6th 
February. 
8. Weather on 12th-14th February 
Having been released from ice, Soya tried again 
-to approach Syowa Base under the support of 
" Burton Island ", but, it was all that she could 
,do to find a runway on the polar fast ice at 
-the distance of 144 km from Syowa Base. And 
the rescue of the wintering learn was performed 
by air transport on 10th and 11 th, and 3 
members of the relief party were sent to the 
Base on 12th morning. These operations were 
favoured by the comparatively improved weath-
. er. Although a weak Antarctic front existed 
stationarily along the coast line, ceiling and 
visibility ,vere enough for the flights. But the 
weather was getting worse on 12th with the 
approach of a small depression which had been 
generated along the Antarctic front (see Fig. 
11), and the air transport was obliged to be 
stopped m the afternoon. The depression 
brought a moderate storm lasting 2 days. 
Then, Professor NAGATA, the leader of the 
expedition, decided to suspend the operation 
under following judgement of existing circum­
stances. 
1) Stable weather, needed for the establish­
ment of the relief by air, seemed to be hopeless 
for days ahead. 
2) The open lead, in which Soya and 
Burton Island were anchored, was becoming 
narrow and it might be dangerous to stay there 
pending the recovery of the weather. 
3 )  The decrease of the temperature was 
. remarkable and a coat of new ice was observed 
·. to be forming over the lead; autumn was get-
3 
ting near. 
4) If the ship should be stuck in ice at the 
present position, the escape might be very 
difficult. 
5) It was be�t to escape from ice without 
delay and to make another attempt of air trans­
port from the open water outside the pack ice 
zone. 
According to the above judgement, Soya 
and Burton Island took action to escape from 
the ice as soon as the 3 members were taken 
back to Soya by plane on the evening of the 
14th. 
9. Weather at the last stage of the 
operation A cyclone, which was generated 
in the vicinity of Boubet Island on 16th Feb­
ruary, turned its course to SE at about 55° S, 
15° E pointing to Liitzow-Holm Bay rapidly 
developing. Soya, having get away from ice 
area on 17 th, tried to retire to the northern 
sea to let the cyclone go past. Yet, she met 
severe storm on 19 th-20th as is seen m 
Table 6 and Fig. 12. She retired as far as 
62° S, 43 °E, then sailed back to the ice edge line 
on 24th February to reopen the air transport. 
But unfortunately the sea surface was so rough 
that the plane could not start out. 
Thus all the attempts ended in failure and 
the relief was given up. 
The inspection of the recording paper of the 
automatic climatological station, which had been 
left at the unoccupied Base and was withdrawn 
by the 3 rd expedition, indicates that it was 
almost calm and fair· ·weather on 22nd and 
23 rd February as is seen m Fig. 13, when 
Soya was retiring to north. It is a matter for 
regret that the above two favourable days 
could riot be utilized for the operation. If Soya 
had not retired so far from the ice edge but 
waited for a chance near the ice edge, the 
relief flight would have been successful and 
the Base would have been able to be manned 
for one year ahead. 
10. On the Antarctic front in the vi­
cinity of Liitzow-Holm Bay Through the 
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1st and 2nd expeditions, we have learned that 
the so-called Antarctic front is apt to be formed 
along the pack-ice line off Liitzow-Holm Bay. 
With respect to the mechanism of the front, 
following cases can be pointed out: 
1) Occlude front remains after the filling 
of cyclones, which had proceeded into Liitzow­
Holm Bay from northern sea and stagnated 
there. 
2) When the outbreak of the Antarctic con­
tinental airmass occurs and gradually weakens, 
the forgoing airmass gets warm and moist at 
the relatively warm sea surface, changing m 
characteristic to the transitional airmass. Then 
the boundary of the succeeding fresh airmass 
and· the forgoing transitional one becomes dis­
tinct with the weakening of the outbreak, 
finally forming a front. 
In almost all the cases the contrast of the 
weather at the both side of the front is con­
spicuous; i. e. at the north side of the front 
the sky is usually covered with lower cloud 
often with some precipitation and reduced visi­
bility, while at the southside the cloudiness is 
much less and visibility better. Tables 7 and 
8 give the comparison between the cloud amount 
observed at Syowa Base, south side of the front, 
with that observed on board Soya, operating 
at the north side of the front. Such a condition 
reduces the air operation from the pack-ice 
zone to Syowa Base crossing the Antarctic 
front. 
In rare case, when the anticyclonic ridge 
extends over Queen Maud Land after the 
passage of a well-developed cyclone, the sky is 
clear at the pack-ice zone. But such a con­
dition can not last more than 24 hours, after 
when the weather becomes gloomy by the for­
mation of Antarctic front. 
11. A,erial operation and weather In 
the 2nd expedition, air transport was the only 
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way to coniact Syowa Base. The activity of 
the airplane was reduced not only by weather 
but also by the runway condition. Although 
our Beaver plane was equipped with floats and 
skis it was difficult to find either open water 
or an ice floe wide enough for a take-off run. 
As IS seen in Table 9, the actual flights were 
made at the utmost possible limit as far as the 
weather and the runway condition permit. 
The last flight, made on 14th February to 
rescue 3 members, was carried out under the 
worst conditions. On that day the visibility 
was less than 2 km and the ceiling was about 
20 0 meters and the plane flew skimming the 
top of ice-bergs, being troubled by white out. 
12. Drift of pack-ice by wind Soya, 
stuck in the closed pack-ice, was drifted to 
WSW for about 3e,weeks. The relation between 
the drifted course and the correspondent wind 
vector is researched by using the accurate posi­
tion determined by astro fixing. As is seen in 
Table 1 0  and Fig. 15, the deviation angle is 
20° ,.....,40° left to the wind direction, as IS ex­
pected from EcKMANN's law, and the wind 
coefficient 0. 02,.....,0.03. The only exception is 
the case on 14th January, when the wind 
direction was WSW reverse to the ocean cur­
rent. But it is corrected to a possible value if 
the effect of the ocean current is considered as 
is seen in Fig. 16. Here the ocean current is 
estimated from the preceeding two day's aver­
age wind vector. As a whole it resulted that 
the deviation angle is calculated to be 16° and 
the wind coefficient 0.023. 
13. The rate of recession of ice edge in 
midsummer Throughout of this expedition, 
the north edge line of the closed pack-ice was 
ascertained 3 times at the almost same longitude; 
1. e. on 8 th, 1 8 th and 24th February as is 
seen in Fig. 17. The rate of recession of the 
ice edge line is calculated to be 1. 2 km/ day; 
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Fig. 1. Track chart of m/s Soya, showing positions at noon (45 °£ LST ). 
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Fig. 3. Sequence of meteorological elements in the 2nd expedition. 
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Table 6. Cyclone on 19,.....,20 th Feb. 
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(586) [1¥f��*4 
5� Jm1 0) MF t1c AA Fsi Duration of gale 
24 hours 
51 hours 
v iJ!\fAJvi S v: J!ii t ,  � vifficl6 -C§3 < ,  B W;t�Fa9 t 0i- v '. t::.t!.. L,  5$v '  B Mr: O)�� t 0 IE�1-
i ';I 7 �Ji:!Ji�� t 2b 0 $!) ,  Gtl-t t ,  1''1UMJ3tt 2b0t::. G L v ' ·  23 B v:: vi�f]:l]vi  N-NE v:: 
m: L , Jia1 t v ' <  G iJ,§$ < tJ:0 -c 1,, , 0 1Ji:5rU!.. '.)'ft:Rt vitJ: v ' . *�!Ji)ktt v::�J5: L t::. 24 s *SJ31J ,  
G, Ax'lvi;g_if v:: ,!Ht L -C v ' 0 $1Ji?1 Q .  -t tJ::J7 i:J, *�!Ji:itJJ-"ili:iM L t::.Fa9 v::, S: � v:: t £  
:f:!f!t vi� 2 B Fa90)3ff,�tJ: B fO!Ji 2b0t::.b vtc:,  l� v:: 22 B v:: vi ,  £t1f!.1Jii¥JJ!\ v:: tJ:0-Cv ' 0 ,�,i;,  
GJl-C, 7fr[J'j(,m;7j(�ftlli:t t �  G < mr: Li7dJ:v ' Hf7(v:: � i n t::.T���O) T  -'f >' A t vi tci::iJ ,  
0t::.1.1, t }�,b n 0 .  -=. n 2: :t �  v - :,-1  3 >' v::f1Jffl c: 2-' tci::1J ,0t::.O) vt1J , .z -t 1J: ;t -t t ·l1r L i n 0  
$'.c: 2b0-C, *�O) ::itJJiliJJli 2:: t 3 �, Llr-�v::hi:JtJJ0-CBz!lii-t� 2-' t t itJ: 1.1i0t::.1.1 i  t ,�, 3 .  
t::. t!.. L,  rn--20 s O)::k�1tv:: J: 0 3 b IJ 1Ji�0-c 1,, , t::.1.1 ,  t mntJ:v ' O) c:, t::. t .z*�IJ: 22--




I 18 I 19 
Noon, � 11.vlc ··· ····-.. � NtL 









= = = 
2+ 








18 19 20 
Fig. 13. Records of the automatic meteorograph at Syowa Base 
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Table 7. Average cloudiness at mis Soya and that at Syowa Base. 
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Table 8. Correlation table of lower cloud amount between 
Syowa Base and Soya. 
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0 1 2 3 4 5 6 7 8 9 10 10 Sum 
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Table 9. 
B 11 mfiO) ,t*5tHF it jE �& � 1tt- mfi@J� 1iliJ 
Weather condition Runway :Number 
Date for flight condition of Hight Remarks 
December 22 Optimum Open water 0 
26 Optimum 0 
29 Marginal 0 
January 12 Marginal 0 
13 Optimum :Neither 0 
17 Optimum open water 0 
18 Optimum nor flat 0 ice surface 
20 Optimum 0 
21 Optimum 0 
February 1 Optimum 0 
2 Marginal 0 
7 Marginal Open water 0 
8 Marginal Open lead Air drop to Syowa Base 
10 Optimum Flat ice field 3 
} Rescue of 1st wintering 1 1  Optimum Flat ice field '� team 
12 Marginal Flat ice field 3 Sending relief team 
14 Marginal* Flat ice field :l Rescue of relief team 
* Rather closed condition at the ship site. 
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1 5  45 
18  45 
21 45 
19 18  20 1012 . 6  1 7 . 3 
45 18  39 101 1 . 6  1 8 . 2  
09 1 9  02 101 3 . 0  1 8 . 8  
36 1 9  28 101 3 . 3 1 8 . 0  
00 1 19  52  1 1012 . 0  1 8 . 2  24 20 1 5  101 1 . 2  1 8 . 6  
48 20 39 101 1 . 4  1 9 . 1  
12  21 02 101 1 . 9  1 7 . 1  
37 21 26 101 3 . 0  1 7 . 2  
OS 2 1  5 3  101 3 . 9  1 6 . 6  
33 22 1 9  1016 . 4  1 6 . 2  
02 22 46 1018 . 0  14 . 6  
32 23 1 6  1018 . 3  1 4 . 8 
00 23 43 101 8 . 4  1 3 . 4  
25 24 08 101 8 . 6  1 3 . 6  
53 24 35 1017 . 9  14 . 5  
17 25 02 101 6 .  7 1 5 .  1 
42 25 30 101 5 . 4  1 3 . 2  
06 25 56 1014.  3 1 2 .  2 
30 26 23 1014 . 4  1 1 . 8  
55 26 50 101 3 . 6  9 . 1 
20 27 1 9  101 3 . 5 8 . 2  
44 27 47 1013 . 2  7 . 3  
09 28 1 6  101 2 . 6  7 . 8  
3 6  28 42 1010 . 3  8 . 4  
02 29 08 1007 . 7 
• 
8 . 2 
29 29 39 1005 . 9 8 .  6 
55 30 01 1001 . 6  8 . 9  
-- --··-- -- --
1 1 . 5  1 3 . 6  
1 2 . 2  14 . 2  
1 1 . 9  1 4 . 0  
1 1 . 0  1 3 , 1  
I 
1 0 . 7  
10 . 1  
1 3 . 2  
1 5 . 2  
1 3 . 8  
9 . 7  
6 . 2  
6 . 4  
4 . 5 
4 . 9  
7 . 4  
6 . 1  
8 . 1
1 1 0 . 0
1 0 . 2
1 5 . 7
1 2 . 8  
1 2 . 4  
1 5 . 2  
17 . 3  
1 5 .  7 
12 . 1  
9 . 5  
9 . 6  
8 . 4  
8 . 7  
1 0 . 3 
9 . 4  
1 0 . 8 
1 2 . 3  
1 2 . 5 
9 . 2  
7 . 4  10 . 3  
5 . 1  8 . 8  
3 . 0  7 . 6  
4 .  7 8 . 5  
5 . 4
1 
8 .  9 
6 . 2 1 9 . 5  
7 . 2 [ 1 0 . 2  
8 .
1 [_ _
1 0 . 8  
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1 2 . 2  
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9 . 5 
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:·-x 7 8 . 2  
46 48 30 5 5  992 . 4  8 . 5  5 . 9  9 . 3  84 30 1 3 . 8  1 4  1 0  9 6 1  
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6 x 2 7 6 . 7  
4 7 1 5  3 1  22 990 . 0 6 . 5 5 . 9 9 . 3 96 28 1 2 .  7 1 2  1 0  10 20 6 X X 6 5 . 6 
47 41 3 1  48 989 . 1  5 . 5  4 . 7  8 . 5  94 27 1 5 . 2  8 10  10 51 I 5 I x x 6 5 . 5  
48 05 32 1 5  987 . 6  4 . 8  3 . 3  7 . 7  90 26 1 8 . 7  7 1 0  10 61 5 I X X  7 5 . 5  
48 29 32 32 988 . 6  4 . 1  2 . 5
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7 . 3 90 25 1 7 . 8  7 1 0  10 6 1  6 I X X  7 4 . 4  
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51 16 3 5  57 992 . 8  2 . 0  0 . 3  6 . 3  89 25 1 6 . 4  1 2  10 1 0  62 8 I x x  7 2 . 8  
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I · · Longi- Relative-. . d ' . y;;;;:_ Amount - � ,Sky Wate, Latitude t d Pressure Tern- Dew Vapour h . Wm Wmd bTt Amount f Present Past t u e M S . um1- d . 1 . 1 1 y f o con- empera-Hour ( S ) ( r )  . .  L .  perature pomt pressure d " t  irec- ve oc1ty (k ) o I d"f t :<- ( b) Co ) Co ) C ) 1 y . ( / ) m I ower h 1 10n ure I O f O I ffi C C mb . C%) . tton ffi S or (m) . C oud I cloud weather weat er H M L coc) 
00 66 58 41 10  996 . 8  - 2 . 0  - 3 . 0  4 . 9  93 11 6 . 2  8 1 0  7 78 7 1 7 6 - 1 . 4 
03 66 59 41 08 996 . 8  - 1 . 2 - 2 . 1  5 . 2  93 11 2 . 7  8 1 0  4 71 7 X 7 6 - 1 . 4 
06 66 59 41 07 997 . 6  - 0 . 9  - 2 . 3  5 . 2  90 07 2 . 6  16  1 0  2 78 7 5 4 6 - 1 . 4 
09 66 59 41 08 998 . 3  0 . 4  - 1 . 8 5 . 3  85 08 2 . 5  20 1 0  1 0  78 7 X X 6 - 1 . 4 
12  66 59 41 07 . 998 . 3  0 . 5  - 0 . 2  6 . 0  95 09 2 . 6  8 10  10  78 7 X X  6 - 1 . 4 
1 5  66 59 41 OS 998 . 4  - 0 . 8  - 1 . 2 5 . 6  97 08 2 . 4  1 5  6 3 78 7 1 5 6 - 1 . 3  
1 8  66 59 41 04 998 . 9  - 1 . 6 - 2 . 7  5 . 0  92 08 2 . 3  20 1 0  1 0  22 7 X 4 6 - 1 . 4 
21 66 59 41 03 999 . 7  - 1 . 5 - 2 . 2  5 . 2  95 08 2 . 5  6 10  10  78 7 X X  6 - 1 . 4 
00 67 00 41 02 1000 . 4  - 1 .  7 - 2 . 7  5 . 0  93 08 2 . 3  8 1 0  10  78 7 X 3 6 - 1 . 4 
03 67 00 41 00 1000 . 7  - 1 . 0 - 2 . 2  5 . 2  92 07 2 . 2  7 10  1 0  78 7 X 3 6 - 1 .  5 
06 67 01 41 00 1001 . 5 - 0 . 8  - 2 . 2  5 . 2  90 07 2 . 0  3 10  9 78 7 X 7 6 - 1 . 3  
09 67 04 40 53 1001 . 7 0 . 6  0 . 1  6 . 2  96 07 0 . 6  10 1 0  2 78 7 X 5 6 - 1 . 3 
1 2 67 04 40 53 1 002 . 3  0 . 0  - 1 . 5  5 . 5  89 07 2 . 4  1 8  1 0  1 0  78 7 X X 6 - 1 . 4 
1 5  67 04 40 52 1002 . 3  - 0 . 2  - 0 . 7  5 . 8  96 08 1 . 3 1 2  10  10  78 7 X 5 6 - 1 . 4 
1 8  67 04 40 52 1002 . 5  - 1 . 1  - 2 . 2  5 . 2  92 08 1 . 6 1 2  1 0  10  22 7 X 5 6 - 1 . 5  
21 67 04 40 51  1002 . 9  - 1 . 8 - 3 . 2  4 . 8  90 09 3 . 0  18 10 10  02 2 X 5 6 - 1 . 6 
00 67 04 40 51 1002 . 8  - 1 . 8 - 3 . 2
1 
4 . 8  90 09 1 . 1  25 10 6 02 2 X 5 6 - 1 . 5  
03 67 04 40 51  1002 . 4  - 1 .  5 - 2 . 7  5 . 0  91 10 1 .  9 25 1 0  4 01 2 X 5 6 - 1 . 4 
06 67 04 40 so 1002 . 4  - 0 . 7  - 1 . 5  5 . 5  95 1 1  1 .  3 30 7 0 03 2 0 7 0 - 1 . 4 
09 67 04 40 so 1002 . 5  - 0 . 4  - 1 . 2  5 . 6  94 27 6 . 0  30 9 0 02 2 0 7 0 - 1 . 5  
12  67 04 40 so 1 002 . 0  - 0 . 6  - 1 . 9 5 . 3  91 20 1 . 0  35 8 0 02 2 0 7 0 - 1 . 5 
1 5  67 04 40 so 1001 . 2 - 0 . 6  - 1 . 1  5 . 6  96 25 0 . 3  35 7 0 02 2 0 7 0 - 1 . 6 
1 8  67 04 40 so 1000 . 6  - 1 . 5  - 3 . 4  4 . 7  87 25 1 . 2 35 7 0 02 2 0 7 0 - 1 . 4 
21 67 04 40 49 999 . 6  - 2 . 3  - 2 . 8  5 . 0  96 20 1 .  7 25 10  10 45 4 X X  X - 1 . 4 
00 67 03 40 49 998 . 9  - 2 . 7  - 3 . 9  4 . 6  92 26 1 .  9 25 10  10  76 4 X X  6 - 1 . 4 
03 67 03 40 49 997 . 1  - 2 . 6  - 4 . 0  4 . 5 90 24 1 .  3 25 10  10  02 7 X 2 6 - 1 . 4 
06 67 03 40 49 995 . 2 . - 1 . 6 - 3 . 5
1 
4 . 7  87 26 1 .  5 20 10  9 02 7 X 7 6 - 1 . 6 
09 67 03 40 49 993 . 9  - 1 . 8 - 3 . 8  4 . 6  86 27 1 . 6 20 10 9 02 2 X 7 6 - 1 .  5 
1 2  67 03 40 49 991 . 9  - 1 . 6 - 3 . 0
1 
4 . 9  90 25 4 . 0  25 10  10  02 2 X X  8 - 1 . 3  
1 5  67 OS 40 48 989 . 7  - 1 . 4 - 2 . 2  5 . 2  94 26 4 . 2  25 1 0  1 0  02 2 X X  8 - 1 . 5  
1 8  67 04 40 45 988 . 2  - 1 . 4 - 3 . 3
1 
4 . 8  87 26 4 . 7  25 1 0  10  02 2 X X  8 - 1 . 5  
21 67 04 40 45 987 . 0  - 1 . 7 - 3 . 3
1 


















28 00 67 04 1 40 45 1 
03 67 03 · 40 44 
06 67 03 40 44 
09 67 03 40 44 
12  67 03 40 44 
1 5  67 05 40 43 
1 8  67 06 40 40 
I 21 67 1 2  40 32 
291 00 67 1 2  40 32 
03 67 1 2  40 31  
06 67 1 2  40 30 
09 67 14  40 29 
1 2  67 1 5  40  29 
1 5  67 1 5  40 27 
1 8  67 22 40 20 
21 67 2s ·  40 1 8  
301 00 67 26 40 19  
03 67 26 40 1 5  
06 67 26 40 14 
09 67 27 40 14  
1 2  67 28 40 14  
1 5  67 30 40 1 3  
1 8  67 30 40 1 2  
21 67 30 40 1 0  
31 00 67 30 40 09 
03 67 3 1  40  08 






1 12 67 32 40 03 
15 67 33 40 02 
1 8  67 33 40 00 
21 67 34 39 59 
1958 Jan . 1 00 67 34 39 57 
03 67 35 39 56 
06 67 35  39 55 
09 67 36 39 53 
12 67 36 39 52 
1 5  67 37 39 50 
1 8  67 37 39 49 
21 67 38 39 47 
986 . 4  - 1 . 8 
986 . 0  - 1 . 4 
985 . 6  - 0 . 4  
986 . 1  - 1 . 0 
986 . 4  - 0 . 4  
986 . 1  - 1 . 4 
986 . 4  - 1 . 5  
986 . 5  - 2 . 6  
986 . 5  - 2 . 0  
986 . 4  - 1 .  7 
986 . 0  - 1 . 4 
985 . 7  - 1 .  5 
984 . 8  - 1 . 3  
983 . 7  - 1 .  7 
983 . 2  - 1 .  7 
983 . 4  - 2 . 5  
984 . 0  - 3 . 3  
984 . 6  - 2 . 2  
985 . 7  - 1 . 3  
986 . 9  - 2 . 0  
988 . 6  - 1 . 8  
.989 . 3  - 1 . 4  
990 . 9  - 1 .  7 
992 . 2  - 2 . 0  
992 . 2  - 1 . 6 
992 . 0  - 1 . 8  
990 . 5 - 1 . 8  
988 . 6  - 1 .  7 
984 . 7  - 1 .  7 
980 . 6  - 1 . 4 
977 . 7  - 1 . 6 
975 . 6  - 1 . 5  
974 . 4  - 1 . 2 
974 . 1 - 1 . 0 
975 . 6  - 0 . 3  
976 . 7  - 0 . 2  
977 . 0  - 0 . 5 
977 . 2 - 1 . 8  
977 . 3  - 1 . 4 
978 . 1  - 1 . 4 
- 3 . 5  
- 3 . 3  
- 3 . 4
1 - 2 . 3
1 
- 2 . 2  
- 2 . 8
1 - 3 . 2
1 - 4 . 31 
- 3 . 71 
- 4 . 51 
- 3 . 61 
- 3  ol . 
' 
- 5 . 71 
- 4 . 9  
- 4 . 9  
- 5 . 2  
- 5 . 4
1 
- 5 . 4  
- 5 . 0
- 4 . 3 1 
- 4 . 4  
- 3 . 3  
- 5 . 2  
- 5 . 2  
- 4 . 6  
- 4 . 7  
- 4 . 7  
- 3 . 31 
- 3 . 3 1 
- 2 . 9  
- 2 . 6  
- 2 . 7  
- 1 . 8 
- 1 . 6  
- 1 . 1  
- 0 . 4  
- 1 . 3  
- 4 . 0  
- 3 . 2  
� 3 . 2  
4 . 7  88 26 
4 . 8  87 25 
4 . 8  80 24 
5 . 1  91 26 
5 . 2  87 27 
5 . 0  90 19 
4 . 8  88 21 
4 . 4  88 16  
4 . 7  88 1 2  
4 . 4  81 05 
4 . 7  85 07 
4 . 9  90 08 
4 . 0  72 07 
4 . 3  79 07 
4 . 3 79 09 
4 . 2  82 08 
3 . 8  79 09 
4 . 1  78 12 
4 . 2  76 22 
4 . 5  84 12  
4 . 4  83 25 
4 . 8  87 24 
4 . 1  77 24 
4 . 1 78 23 
4 . 3  80 23 
4 . 3  81 04 
4 . 3  81  08 
4 . 8  88 07 
4 . 8  88 06 
4 . 9  89 07 
5 .  1 93 06 
5 . 0  91 07 
5 . 3  95 06 
5 . 4  95 07 
5 . 6  94 06 
5 . 9  . 98 07 
5 . 6  94 07 
4 . 6  85 08 
4 . 8  88 07 
4 . 8  88 07 
4 . 0  25 10 10 
4 . 5  25 1 0  1 0  
4 . 0  30 1 0  1 0  
3 . 0  30 10 1 0  
4 . 5  30 10 10 
2 . 5  30 9 7 
1 .  5 25 10 10 
2 . 3  30 10  1 0  
1 . 8 30 10 10 
5 . 5  25 10 7 
4 . 7  35  9 0 
4 . 2  35  9 1 
2 . 5  30 10- 1 0  
3 . 5  30 10- 1 0  
0 . 5 30 10  6 
2 . 3  30 10 1 0  
2 . 5  30 10  9 
1 .  3 30 10  9 
1 . 2 30 10 10 
2 . 8  30 1 0  1 0  
1 . 2 25 1 0  1 0  
1 .  7 25 1 0  10  
1 .  7 25 1 0  1 0  
0 . 6  30 1 0  1 0  
0 . 5  30 1 0  1 0  
3 . 0  30 10  1 0  
4 . 5 25 1 0  1 0  
1 0 . 0  25 1 0  1 0  
1 1 . 7 25 1 0  1 0  
1 2 . 7  3 
I 
10  1 0  
1 3 . 8  1 10  1 0  
14 . 7  1 10  10  
1 5 . 5 (700)1 10 1 0  
1 5 . 2  (800) ' 10  1 0  




1 0  10  
1 3 . 3  10  10  
1 3 . 7  3 
I 
10 10  
1 3 . 8  8 10  10  
1 3 . 7  6 10  1 0  
1 3 . 7  12  10  
I 










































X X  5 - 1 . 5 
X X  8 - 1 . 5  
X X  5 - 1 . 5 
X X 5 - 1 . 4 
X X 5 - 1 . 4 
2 0 5 - 1 . 3  
X X 5 - 1 . 5 
X X 5 - 1 . 5 
X X 5 - 1 . 6 
2 5 5 - 1 . 5 
1 4 6 - 1 . 4 
6 5 1 - 1 . 4  
X X  6 - 1 . 3  
X X  6 - 1 . 6 
X 7 6 - 1 . 6 
X X  6 - 1 . 7 
X 3 8 - 1 . 4 
X 3 5 - 1 . 5 
X X 5 - 1 . 6 
X X  6 - 1 . 5 
X X  6 - 1 . 5 
X X  6 - 1 . 6 
X X  6 - 1 . 5 
X X  6 - 1 . 6 
X X 5 - 1 . 5 
X X  6 - 1 . 5 
X X  6 - 1 .  5 
X X  6 - 1 . 6 
X X  6 - 1 . 6 
X X  6 - 1 .  5 
X X  7 - 1 .  7 
X X 7 - 1 . 8 
X 2 7 - 1 . 6 
X 2 7 - 1 . 6 
X X  7 - 1 . 6 
X X  7 - 1 . 6 
X X  6 - 1 . 6 
X X 6 : - 1 . 7 
x x 6
1
- l . 7 



















___ _ _ !,;! _  ---
. d I Longi- / T - - - D- / 
Relative! .- -Latitu e
l 
t d Pressure em- ew Vapour h . I Wm
d 
u c . , um1- . Hour ( S ) ( E ) M. S. L. I 
pera ture porn t pressure1 d . t I 
d1rec-
o , , o ' ,  (mb) (°C) (°C) (mb) ! (re) tion 
1958 Jan . 2 oo 67 38 39 46 --�;;: : � �
-
. ;  - 3 . 3  -� � � - I 8� - �; 03 67 38 39 45 979 . 2  - 1 . 0 - 2 . 7  5 . 0  88 08 
06 67 39 39 43 980 . 8  - 0 . 7  - 2 . 9  4 . 9  85 08 
09 67 39 39 42 981 . 3  - 0 . 1  - 1 . 9 5 . 3  88 08 
1 2  67 40 39 40 982 . 1 - 0 . 2  - 2 . 0  5 . 3  87 08 
1 5  67 40 39 40 983 . 4  - 0 . 6  - 2 . 8  5 . 0  85 07 
18 67 40 39 37 984 . 8  - 0 . 9  - 2 . 6  5 . 1  88 07 
21 6 7 4 7 39 36 986 . 4  - 0 .  5 - 3 . 0 4 .  9 89 08 













1 5  
1 8  
21 





1 5  
1 8  
21 
67 41 39 34 
67 42 39 33  
67  42  39 32 
67 42 39 30 
67 43 39 29 
67 43 39 27 
67 44 39 25 









44 39 23 
44 39 22 
45 39 20 
46- 39 19 
45 39 18 




45 39 16 
67 45 39 16 
67 45 39 15  
67 45 39 15  
67 45 39 14 
67 45 39 1 3  
67  45  1
1
39 1 3  
67 45 3 9  1 2  
67 45 3 9  12 
987 . 4  
988 . 4  
989 . 0  
986 . 6  
989 . 5  
989 . 5  
989 . 6  
989 . 9  
989 . 9  
989 . 2  
988 . 8  
988 . 3  
987 . 3  
986 . 3  
985 . 7  
985 . 7  
985 . 9  
986 . 4  
987 . 0  
988 . 3  
988 . 7  
989 . 7  
990 . 5  
991 . 6  
- 0 . 8  
- 1 . 5  
- 1 . 2 
- 0 . 5  
- 0 . 7  
- 0 . 9  
- 1 . 0 
- 1 . 6 
- 0 . 9 
- 1 . 2 
- 0 . 7  
0 . 1  
- 0 . 2  
- 0 . 3  
- 0 . 2  
- 1 . 2 
- 1 .  7 
- 2 . 0  
- 3 . 4  
- 3 . 9  
- 3 . 1  
- 3 . 2  
- 3 . 6  
- 4 . 3 
- 3 . 4  
- 3 . 3  
- 3 . 2  
- 1 . 8 
- 1 . 5  
- 2 . 1 
- 2 . 2  
- 2 . 6  
- 2 . 3  
- 2 .4  
- 2 . 1  
- 1 . 4 
- 1 . 5  
- 1 . 3  
- 1 . 0 
- 2 . 0  
- 2 . 7  
- 3 . 0  
- 4 . 4  
- 4 . 2 
- 3 . 8 
- 4 . 2  






4 . 8  
4 . 8  
4 . 8  
5 . 3  
5 . 5  
5 . 3  
5 . 2  
5 . 1  
5 . 2  
5 . 1  
5 . 2  
5 . 5  
5 . 5  
5 . 5  
5 . 7  
5 . 3  
5 . 0  
4 . 9  
4 . 4  
4 . 5 
4 . 6  
4 . 5  
4 . 0  

















































Wu1;d bilit Amount of Present 
. 
I 








m cloud ower or (111) __ _ 
_ 





weather I weather I H M  L
_ 
__(0c) 
1 3 . 0  
1 3 . 7  
1 3 . 2  
1 2 . 0 
12 . 0  
9 . 8  
9 . 3  
8 . 0  
8 . 7  
7 . 5  
6 . 3  
5 . 7  
6 . 0  
4 . 2  
3 . 3  
2 . 2  
1 .  3 
2 . 2  
3 . 5  
1 . 0 
0 . 9  
4 . 2  
1 .  5 
0 . 9  
3 . 2  
2 . 8  
3 . 3  
1 . 8  
4 . 2  
3 . 0  
1 .  7 






1 5  
6 

































1 0  
1 0  
1 0  
10  









1 0  
10  





1 0  







1 0  




































7 1  
71 
71 
7 1  


















































1 4 6 I x x 
X 3 6 
X X  6 
X X  6 
X X 6 
X X 6 
X X  6 
1 0 6 
X 3 6 
X 2 7 
X 2 7 
X X 7  
X X  7 
X X  7 
>< X 7 
X X  6 
X X 6  
X X 6 
X 2 6 
X X  6 
X X  6 
X 7 6 
X X  7 
X X  7 
X 2 7 
X X  6 
X X 6  
X X  6 
X X  6 
X X  6 
X X  6 
X X  6 
x x  
X X  
- 1 . 5  
- 1 . 5  
- 1 . 6 
- 1 . 6 
- 1 . 6 
- 1 . 6 
- 1 . 5 
- 1 . 6  
- 1 . 5  
- 1 . 6 
- 1 . 6 
- 1 . 5 
- 1 .  7 
- 1 . 6 
- 1 . 5  
- 1 . 6 
- 1 . 5  
- 1 . 5 
- 1 . 5  
- 1 . 5 
- 1 .  7 
- 1 . 6 
- 1 . 6 
- 1 . 6 
- 1 . 5  
- 1 . 6  
- 1 .  7 
- 1 . 6 



































1 8  
2 1  




1 2  


















67 45 1 39 1 3  
67 46 39 1 1  
67 46 39 1 1  
67 46 39 10  
67 46 39 10  
67 46 39  10  
67 46 1 39 09 
, 67 46 39 08 
67 46 I 39 08 
67 45 39 07 
67 45 39 07 
67 45 39 06 
67 45 39 05 
67 45 39 04 
67 45 39 03 
67 45 39 03 
67 45 39 02 
67 45 39 01 
67 45 39 00 
67 46 39 00 
67 46 38 59 
67 46 38 58 
67 46 38 57 



















67 47 38 48 
67 47 38 46 
67 47 38 43 
67 48 38 41 
67 48 38 38 
67 48 38 35 
67 49 38 33 
67 49 38 30 
67 49 38 28 
67 50 38 25 
67 50 38 22 
992 . 6  - 5 . 3  
993 . 3  - 5 . 3  
993 . 5  - 5 . 3  
993 . 3  - 5 . 8  
992 . 3  - 5 . 5  
990 . 5  - 5 . 2  
989 . 1  - 5 . 7  
988 . 2  I - 6 . 1  
986 . 1  - 4 . 0  
985 . 2  
984 . 6  
984 . 2  
983 . 6  
983 . 3  
983 . 2  
983 . 9  
985 . 1  
986 . 3  
988 . 2  
990 . 1 
992 . 0  
993 . 3  
994 . 5  
996 . 2  
997 . 6  
998 . 5  
999 . 3  
- 4 . 0  
- 2 . 8  
- 1 . 9 
- 2 . 3  
- 2 . 1  
- 2 . 1  
- 2 . 1 
- 2 . 6  
- 2 . 5  
- 2 . 2  
- 2 . 3  
- 0 . 5  
- 0 . 2  
- 0 . 2  
- 0 . 2  
- 0 . 1  
- 0 . 2  
0 . 2  
- 0 . 5  
0 . 6  
- - - - - I - v  . ., 
995 . 9  - 0 .  7 
999 . 6  1· 
999 . 4  
993 . 9  - 0 . 5  
992 . 4  - 0 . 2  
991 . 7 0 . 2  
990 . 6  0 . 0  
989 . 2  0 . 1 
986 . 5  0 . 4  
984 . 0  0 .  1 
980 . 8  0 . 9  
980 . 6  0 . 6  
- 6 . 3 
- 6 . 6  
- 6 . 3  
- 6 . 5  
- 6 . 5  
- 6 . 5  
- 6 . 4  
- 6 . 9  
- 6 . 6  
- 6 . 3  
- 4 . 2  
- 3 . 8  
- 4 . 3 
- 3 . 5  
- 3 . 2  
- 3 . 5 
- 3 . 5  
- 3 . 3  
- 3 . 3  
- 2 . 5  
- 1 . 6 
- 0 . 5  
- 0 . 5  
- 0 . 5  
- 0 . 4 
- 2 . 6  
- 2 . 4  
- 1 . 5
1 1 . 4 
, . v 
- 1 . 8 
- 1 . 6 
- 0 . 5  
- 0 . 6  
- 0 . 9  
- 0 . 9  
I 
- 1 . 1  
- 0 . 9  
1
-
0 . 1 
0 . 4  
3 . 8  
3 . 7  
3 . 8  
3 . 8  
3 . 8  
3 . 8  
3 . 8  
3 . 7  
3 . 7  
3 . 8  
4 . 5  
4 . 6  
4 . 4  
4 . 7  
4 . 8  
4 . 7 
4 . 7  
4 . 8  
4 . 8  
5 . 1  
5 . 4  
5 . 9  
5 . 9  
5 . 9  
6 . 0  
5 . 1  
5 . 1  
5 . 5  
5 . 5  
::l . '-t  
5 . 4  
5 . 4  
5 . 9  
5 . 9  
5 . 7  
5 . 7  
5 . 6  
5 . 7  
6 . 1 

















































































0 . 8  
0 . 8  
1 . 2  
2 . 3  
2 . 8  
2 . 7  
3 . 0  
1 . 6 
2 . 8  
3 . 8  
5 . 7  
6 . 3  
7 . 7  
6 . 8  
5 . 8  
6 . 0  
7 . 2  
7 . 2  
6 . 8  
6 . 5  
2 . 5  
3 . 5  
3 . 5  
2 . 7  
2 . 3  
2 . 5  
3 . 0  
5 . 7  
6 . 7  
'j .  L. 
10 . 5  
15 . 3  
14 . 5  
1 1 . 5 
1 5 . 7  
1 5 . 8  
1 8 . 0  
16 . 0  
1 7 . 8  














1 5  
7 
8 











1 5  



























1 0  












1 0  
1 0  
l U  
1 0  











































































































































X X 6  
X X  6 
X X  6 
X X  6 
X X  6 
X X 6 
X X  6 
X X  6 
X X  5 
6 7 5 
5 5 5 
X 5 6 
X X 6 
X X 6 
6 0 6 
6 0 6 
6 0 6 
X X 7 
X X 7  
X X  7 
X X  7 
X X  7 
X X  7 
X X 7  
X X  7 
X X 5 
X 5 6 
X 7 6 
6 
X X  7 
X X  7 
X X  7 
X X  7 
X X  7 
X X  7 
X X  7 
X X  7 
X X  7 
X X 7 
X X  7 
- 1 . 7 
- 1 .  7 
- 1 . 6 
- 1 . 6 
- 1 . 6 
- 1 . 7 
- 1 . 8 
- 1 . 8 
- 1 . 7 
- 1 . 7 
- 1 . 6 
- 1 . 6  
- 1 . 6 
- 1 . 6 
- 1 .  7 
- 1 .  7 
- 1 .  7 
- 1 . 6 
- 1 . 6 
- 1 . 6 
- 1 . 5  
- 1 . 6 
- 1 . 6 
- 1 . 5  
- 1 . 5  
- 1 . 5 
- 1 . 5  
- 1 . 5 
1 . 6  
- 1 . 6 
- 1 .  7 
- 1 . 6  
- 1 . 6 
- 1 . 5 
- 1 . 6 
- 1 . 6  
- 1 . 6 
- 1 . 6 
- 1 . 6  


























-��-===1= , - -==
=,
1
- c c  -= - -� =  �s == �- "R
�lati;-;1
-c- _c_,_� _, . d 
1
1 
Visi- IA - - IAm��nt Sky I Water 
, u e . um1- . . 1 1 y I o con- ,tern era-Latitu e t d 
Pressure
! 
Tern- Dew Vapour h . Wmd Wm b"l "t I mount I f Present Past 
Date 
I 
Hour ( S )  
I 
( E )  I M.S.L. perature
1
, pomt pressure d "t 
I 
d1rec- velocity i (k ) [ o
f 
1 d " . 
I 
P , • C b) c0c) coc) C b) 1 y . c ; ) , m 1 d ower h 1t10n ture i o / o / ffi . - .. - _ ffi (%) twn ffi S !or (m} C OU I cloud weat er weather H M  L (°C) 
1958 Jan .�
1




� . o  95 - 06 17 . 0  (600)J 10 1 0  73 7 X X  X - 1 . 6  
[ 03 67 so 38 17  981 . 9  - 0 . 1  - 0 . 3  6 . 0  98 06 1 6 . 0  (600)!
1 
10 1 0  73 7 x x  x - 1 . 5  
1 06 67 5 1  38 1 5  982 . 5  - 0 . 8  - 1 . 41 5 . 5  96 06 17 . 0  2 10 10 75 7 X X  X - 1 . 6 ·  
I 09 67  5 1  38 1 2  983 . 4  - 0 . 7  - 1 . 3
1 
5 . 6  96 06 14 . 5  I (600)! 1 0  1 0  73 7 x x  x - 1 . 6 1 2  67 51 38 09 984 . 3 - 0 . 7  - 1 . 0. 5 . 7  98 06 10 . 7 I (800) 1
1
, 10 1Q 73 7 X X  X - 1 . 6  
15  67 52 38 07 984 . 3  - 0 . 6  - 0 . 91 5 . 7  97 06 9 . 3  2 10 10  71 7 X X  7 - 1 . 6 
1 
1 8  67 52 38 04 984 . 0  - 1 . 1  - 2 . 01 5 . 3  93 06 9 . 3  1
1
(1 500)i 10  10 73 7 X X  X - 1 . 6  
I 21 67 52 38 02 984 . 8  - 0 . 9  - 1 . 8 5 . 4  94 07 9 . 7  3 I 10  10  71 7 x x  7 - 1 . 6 
12i 00 67 53 1 37 59 985 . 2  - 1 . 1  - 2 . 0  5 . 3  93 06 9 . 5  
I 
3 1Q  1Q 71 7 X X  7 - 1 . 6 
! 03 67 53 37 56 984 . 8  - 0 . 8  - 2 . 2  5 . 2  90 07 8 . 2  8 1 0  10  71 7 X 2 7 - 1 . 5  
06 67 53 ' 37 54 984 . 7  - 0 . 3  - 4 . 1 4 . 5 75 07 8 . 3  12  10 9 71 7 x 7 7 - 1 . 6 
09 67 54 37 5 1  984 . 8  - 0 . 5  - 2 . 9  4 . 9  83 08 9 . 5  1 2  10 10  02 7 X 7 7 - 1 . 5 
1 2  67 54 37 48 985 . 3  - 0 . 1  - 2 . 7  5 . 0  82 08 6 . 8  1 5  9 2 01 7 O 7 7 - 1 . 5 
1 5  67 54 37 46 984 . 8  - 0 . 7  - 2 . 6  5 . 1  87 08 5 . 5  1 8  2 1 01 1 4 7 6 - 1 . 5  
18  67 55 37 43 984 . 2  - 2 . 0  - 3 . 7  4 . 7  88 1 1  3 . 0  30 9 0 03 1 4 7 O - 1 . 5  
21 67 55 37 41 I 983 . 7  - 3 . 8  - 5 . 0  4 . 2  92 13  2 . 7  3 0 0 02 1 0 3 0 - 1 . 7 
13 1 00 67 55 37 39 
03 67 59 37 37 
06 67 55 37 35 
09 67 55 37 33 
12 67 55 37 33 
1 s 
1
6 7 54 37 34 
18 67 54 37 34 





1 2  
1 5  
1 8  
21 
67 54 37 
67 53 37 
67 53 37 
I 67 53 37 
. 67 53 37 
67 53 37 
67 53 37 










983 . 0  
983 . 9  
985 . 3  
986 .4  
986 . 9  
986 . 3  
985 . 7  
985 . 0  
984 . 6  
983 . 2  
982 . 9  
983 . 4  
984 . 8  
985 . 5  
986 . S  
1
. 
987 . 9  
I 
- 9 . 0  
- 8 . 0  
- 4 . 9  
- 1 . 5  
- 0 . 9  
- 1 . 1  
- 1 . 9 
- 3 . 6  
- 4 . 3  
- 4 . 3  
- 3 . 2  
- 3 . 3  
- 3 . 0  
- 3 . 0  
- 2 . 9  
- 3 . 7  
- 1 1 . 6 
- 9 . 0  
- 5 . 5  
- 3 . 1  
- 2 . 5 
- 1 . 9
1 - 3 . 0
1 
- 4 . 4  
- 4 . 9
1 
- 5 . 1  
- 4 . 6  
- 4 . 2  
- 3 . 9  
- 3 . 9  
- 4 . 6  
- 4 . 9  
2 . 5  
3 . 1  
4 . 1 
4 . 9  
5 . 1  
5 . 3  
4 . 9  
4 . 4  
4 . 3  
4 . 2  
4 . 3  
4 . 5  
4 . 6  
4 . 6  
4 . 3  
































1 2  
1 .  3 
0 . 7  
0 . 8  
3 . 3  
1 .  3 
1 . 2 
3 . 0  
5 . 5  
7 . 2  
7 . 2  
6 . 2  
5 . 2  
2 . 3  
1 .  3 
1 .  3 
1 .  5 
3 
1 





1 2  


















1 0  











1 0  






1 0  
1 0  
1 0  































0 4 0 
1 0 0 
0 3 6 
0 3 6 
0 O 6 
0 0 6 
0 0 5 
X X 6 
X X  6 
0 0 6 
0 0 6 
X X  5 
X X  5 
X X  5 
X X  5 
X X  6 
- 1 .  7 
- 1 .  7 
- 1 . 6 
- 1 . 5  
- 1 . 5 
- 1 . 5  
- 1 . 6 
- 1 . 6 
- 1 . 6 
- 1 . 7 
- 1 . 6 
- 1 . 5  
- 1 . 5  
- 1 . 6 
- 1 . 6 






















1 5  00 67 53 37 30 I 988 . 3  - 3 . 5  - 6 . 0  3 . 9  83 80 
03 67 54 37 29 987 . 7  - 3 . 2  - 4 . 5  4 . 4  91 13 
06 67 54 37 28 987 . 6  - 2 . 7  - 3 . 9  4 . 6  92 10  
09 67 54 37 27 987 . 3  - 1 . 8 - 3 . 2  4 . 8  90 08 
1 2  67 54 37 25 987 . 0  - 1 . 5 - 3 . 7 4 . 6  85 08 
1 5  67 54 37 24 986 . 3  - 1 . 1  - 3 . 3  4 . 8  85 09 
1 8  67 54 37 23 985 . 6  - 1 .  7 - 3 .  7 4 . 7 86 10  
2 1  67 55 37 22 985 . 2  - 2 . 0  - 3 .  7 4 . 7  88 10  
16 00 67 55 37 21 984 . 8  - 2 . 0  - 4 . 2  4 . 5  85 10 
03 67 55 37 20 984 . 2  - 2 . 1  - 3 .  7 4 . 6  88 09 
06 67 55 37 19 983 . 7  - 1 . 5 - 3 . 3  4 . 8  88 08 
09 67 55 37 1 8  983 . 2  - 1 . 0 - 2 .  7 5 . 0  88 09 
12 67 55 37 16 982 . 6  - 0 . 7  - 2 . 6  5 . 0  87 09 
1 5  67 56 37 1 5  982 . 3 - 1 . 4 - 3 . 2  4 . 8  88 08 
1 8  67 56 37 14 982 . 4  - 1 . 8  - 4 . 0  4 . 6  85 08 
21 67 56 37 1 3  982 . 8  - 2 . 5  - 3 . 9  4 . 6  90 08 
17
1 
00 67 56 37 1 2  982 . 8  - 3 . 8  - 5 . 8  4 . 0  86 09 
03 67 56 37 10  982 . 6  - 3 . 3  - 5 . 4  4 . 1 86 09 
06 67 57 37 09 982 . 8  - 2 . 1  - 4 . 7  4 . 3  82 1 1  
I 09 67 57 37 08 983 . 0  - 1 . 5  - 4 . 3  4 . 4  81 1 1  
1 2  67 57 37 07 982 . 8  - 0 . 8  - 3 . 8  4 . 6  80 10  
I 1 5  67 57 37 05 982 . 1  - 1 . 2 - 3 . 7 4 . 7  83 1 1  
I 1 8  67 57 37 04 981 . 7  - 1 .  7 - 3 . 3  4 . 8  88 10  
2 1  67  57  37  0 1  981 . 2  - 2 . 7  - 4 . 5 4 . 4  88 1 1  
18  00 67 57 37 01 980 . 6  - 5 . 8  - 7 . 1 3 . 6  90 1 2  
03 67 57 36 59 980 . 0  - 6 . 2  - 7 . 9  3 . 4  87 1 2  
06 67 57 36 58 979 . 7  - 3 . 2  - 5 . 6, 4 . 0  84 1 2  




980 . 2  - 1 .  7 - 6 . 2
1 
3 . 9  72 1 2  
1 2  
1
67 58 36 55 980 . 7  - 1 . 6  - 5 . 7 4 . 0  73 1 2  
1 5  67 58 36 54 981 . 2  - 1 .  7 - 4 . 5 1 4 . 4  81 10 
1 8  67 58 36 53 982 . 1 - 2 . 9  - 4 . 3  4 . 4  90 1 2  
2 1  67 58 36 52 983 . 2  - 3 . 2  -4 . 5 4 . 4  9 1  1 0  
00 67 58 36 5 1  983 . 7  - 2 . 8  - 5 . 2  4 . 2  84 1 2  
03 67 58 36 50 983 . 9  - 2 . 8  - 4 . 9  4 . 3  86 10  
06 67 58 36 49 984 . 7  - 1 . 5  - 2 . 8  5 . 0  90 06 
09 67 58 36 48 985 . 1 - 1 . 2 - 3 . 1 1 4 . 9  87 09 
1 2  67 58 36 47 985 . 1  - 0 . 8  - 3 . 3 1 4 . 8  83 10  
1 5  67 59 36 46 985 . 1  - 1 . 4 - 2 .9 !  4 . 9  89 09 
1 8  67 59 36 45 985 . 3  - 1 . 5  - 3 . 01 
4 . 9  89 08 
21  67 59 36 43 985 . 9  - 1 .  7 - 4 . 1
1 
4 . 5  83 09 
2 . 8  25 1 0  1 0  02 
4 . 8  25 10  10 02 
5 . 0  20 10 10  71 
7 . 3  20 10 10 71 
6 . 3  25 1 0  10  22 
6 . 2  25 9 7 02 
4 . 3  25 1 0  1 0  02 
4 . 2  25 10 4 71  
5 . 8  8 10  10  71 
6 . 7  1 5  10  9 71  
6 . 8  1 2  10 10 71 
7 . 8  20 10 10  71 
8 . 0  1 5  1 0  10  71  
8 . 3  5 10 10 78 
6 . 7  1 2  1 0  6 71  
5 . 5  8 10 6 7 1  
5 . 3  25 7 2 01 
5 . 3  25 1 0  1 02 
5 . 0  25 10 9 01 
5 . 5  30 6 0 02 
6 . 7  20 1 0  0 03 
4 . 5  25 5 1 01  
3 . 7  25 1 0  1 03 
3 . 3  25 8 1 02 
4 . 0  30 1 0 01  
3 . 2  30 2 0 02 
') ') ,.. . ,_ 45 8 0 03 
3 . 3  35  4 0 02 
3 . 8  30 2 0 02 
2 . 7  30 9 0 03 
3 . 3  25 5 0 02 
3 . 0  25 1 0  0 03 
3 . 8  25 1 0  0 02 
4 . 8  1 5  1 0  10  03 
3 . 0  1 6  1 0  8 78 
2 . 5  25 1 0  2 22 
4 . 5  1 8  1 0  1 02 
4 . 8  1 5  1 0  4 71  
5 . 3  1 8  1 0  1 71  
5 . 5 25 10 8 01 
--���-�-
2 X X 5 
2 X X 5 
2 X X  5 
7 X X  5 
7 X X  8 
2 0 8 2 
2 X 5 8 
2 X 2 5 
7 X 2 7 
7 X 7 7 
7 X X  7 
7 X X  7 
7 X X  7 
7 X X  7 
7 X 7 7 
7 1 X 7 
7 1 7 6 
2 6 7 6 
2 X 3 5 
1 0 5 6 
2 0 7 6 
1 1 7 1 
1 0 7 6 
2 1 3 5 
1 0 7 0 
0 0 7 0 
1 8 5 0 
1 0 5 0 
0 0 5 0 
1 5 7 0 
1 5 7 0 
1 X 2 0 
2 X 2 0 
2 X X 6 
7 X 5 6 
7 0 7 6 
7 2 7 6 
7 2 7 6 
7 1 7 6 
7 1 3 6 
- 1 . 6 
- 1 . 6 
- 1 . 6 
- 1 . 6 
- 1 . 6 
- 1 . 6 
- 1 . 5  
- 1 . 6 
- 1 . 6 
- 1 . 6  
- 1 . 6 
- 1 . 6 
- 1 . 6  
- 1 . 6 
- 1 . 6 
- 1 . 7 
- 1 . 8 
- 1 . 8 
- 1 . 6  
- 1 . 5 
- 1 . 5 
- 1 . 5  
- 1 . 6  
- 1 . 6 
- 1 . 6  
- 1 . 6  





x x  
X X  





- 1 .  7 
- 1 . 6 

















- --- -� -- - ---- Lo�gi� - -�� - 1 -- - -- - 1 I






d ' t direc- velocity (k ) I o
f I I 
I I O / 0 / (mb) 
(°C) I (°C) I (mb) (�
y
) tion (m/s) c
m 






i • , /0 or ill I C OU 
1958 Jan . 20! o�
-






84 09 5 . 7  25 1 0  4 01 
03 68 00 36 41 986 . 1 - 2. 2 - 3 .  9 4 .  6 88 10  6 .  3 25 1 0  6 02 
06 68 00 36 40 986 . 4 - 1 .  3 - 2 .  9
1
· 4 .  9 89 08 6 .  8 20 7 4 02 
09 68 01 36 39 986 . 3 - 0 .  9 - 3 .  1 4 .  9 85 1 1  5 .  5 30 2 0 01 
12 68 01 36 36 985 . 5 ' - 1 . 1  - 4 . 5 j 4 . 4  78 12 6 . 7  35 0 0 02 
1 5  68 01 36 32 984 . 3  - 1 . 5 - 3 . 7
1 
4 . 6  85 1 1  7 . 0  35 6 0 03 
18 68 01 36 29 983 . 4  - 1 . 3 - 4 . 1 4 . 5  81 11 7 . 5  20 1Q O 03 
21 68 01 36 25 983 . 3  - 2 . 1 - 4 . 9  4 . 2  81 1 1  7 . 0  30 10 O 01 
21 1  00 68 01 36 22 
68 01 36 1 8  
68 0 1  36 1 5  
68 0 1  36 1 1  
6 8  0 1  3 6  09 
68 01 36 08 
68 01 36 06 
68 01 36 06 
982 . 5  
982 . 1 
981 . 7  
980 . 8  
980 . 4  
979 . 4  
979 . 3  
979 . 7  
- 1 . 8  - 4 . 5  4 . 4  
4 . 3  
4 . 5 
4 . 3  
4 . 8  
4 . 9  
4 . 5  









1 1  
1 3  
1 1  
1 3  
1 3  
1 5  
1 2  
1 1  
8 . 5 
8 . 2  
6 . 2  
5 . 8  
4 . 0  
4 . 3  
5 . 3  




































1 5  
















1 8  
21 
68 01 35 02 
68 01 35 01 
68 01 35 59 
68 01 35 57 
68 01 35 54 
68 02 35 51 
68 02 35 47 
68 02 35 44 
68 03 35 40 
68 03 35 37 
68 03 35 34 
68 03 35 30 
68 04 35 28 
68 04 35 24 
68 04 35 24 
68 04 35 23 
980 . 8  
981 . 6  
982 . 1  
982 . 4  
981 . 9 
981 . 1  
981 . 0  
981 . 7 
982 . 4  
983 . 4  
984 . 7  
985 . 0  
984 . 8  
985 . 5  
985 . 9  
985 . 7
1 
- 1 . 5 
- 0 . 5  
0 . 3  
0 . 5  
0 . 2  
- 1 . 0 
0 . 0  
0 . 0  
- 0 . 1  
0 . 3  
0 . 7  
1 . 0  
0 . 8  
0 . 7  
0 . 0  
0 . 0  
0 . 3  
1 . 0 
1 .  5 
1 .  7 
0 . 8  
0 . 5  
0 . 3 
- 4 . 6  
-4 . 1 
- 4 . 71 
- 3 . 2  
- 3 . 0  
- 4 . 0  
- 2 . 6  
- 1 . 3 
- 0 . 4  
- 0 . 9
1 - 1 . 8
1 - 1 . 8 
- 2 . 01 - 3 . 0  
- 0 . 5  
- 0 . 5 
- 0 . 7  
- 1 . 0 1 
- 1 . 5 1 
- 2 . 1 1 
- 1 . 0
1 - 1 . 31 
- 2 . 0
i 
5 . 6  
6 . 0  
5 . 7 
5 . 3  
5 . 4  
5 . 3  
4 . 9  
5 . 9 
5 . 9  
5 . 8  
5 . 7  
5 . 5  
5 . 2  
5 . 7  
5 . 6  






















1 2  
1 1  




1 1  
10  
09 
1 0  
1 2  
9 . 3  
7 . 2  
7 . 7  
8 . 3  
7 . 0  
7 . 2  
6 . 3  
7 . 8  
7 . 3  
7 . 0  
5 . 8  
6 . 0  
6 . 3  
6 . 8  
4 . 2  
3 . 7  
25 
1 5  
1 8  
25 
1 5  





1 8  
18  
30 



























































































1 3 6 
X 7 6 
0 4 6 
1 3 6 
0 4 0 
0 7 6 
X 7 6 
6 7 0 
X 3 6 
1 4 1 
1 4 5 
1 5 5 
1 4 0 
2 4 0 
1 5 0 
X X 6  
X X  6 
X X  6 
X X 6  
X 7 6 
X 7 5 
X 7 6 
1 7 5 
X X  6 
X X  7 
X X 7 
X 7 6 
X 5 5 
2 3 5 
X X 6 
X X 6 
X X 5 
- 1 . 6 
- 1 . 6  
- 1 . 6  
- 1 . 6 
- 1 . 6 
- 1 .  5 
- 1 . 6 
- 1 . 5 
- 1 . 6 
- 1 . 6 
- 1 . 6  
- 1 . 6 
- 1 . 5 
- 1 . 5 
- 1 . 6 
- 1 . 5  
x x  
- 1 . 5 
- 1 . 5  
- 1 . 6 
- 1 . 5  
- 1 . 5 
- 1 . 4 
- 1 . 6 
- 1 . 2 
- 1 . 6  
- 1 .4 
- 1 . 5  
- 1 . 5 
- 1 . 5  
'J� 























1 5  
1 8  







1 8  













1 2  
1 5  
1 8  






1 5  
1 8  
2 1  
6 8  05 35 21 984 .4  - 0 . 9  - 2J 5 . 1  89 1 2  2 . 5  25 1 0  9 01 2 1 7 5 
98 05 35 19  982 . 8  - 1 . 5  - 3 . 1  4 . 9  89 18 4 . 0  25 10  2 01 2 6 3 5 
68 05 35 17  982 . 5  - 1 . 3  - 3 . 5  4 . 7  85 17 3 . 3  30 7 0 01 2 8 3 0 
68 05 35 1 5  983 . 6  - 0 . 7  - 3 . 1  4 . 8  83 1 1  2 . 8  20 10  0 03 2 2 5 0 
68 06 35 13 985 . 3  0 . 2  - 1 . 6 5 . 4  87 09 4 . 7  1 2  1 0  1 02 2 X 1 7 
68 06 35 1 1  986 . 8  0 . 5  - 0 . 7  5 . 8  91 09 6 . 8  1 0  10  1 0  78 7 X X  6 68 05 35 07 988 . 8  0 . 0  - 0 . 5  5 . 9  96 08 8 . 2  (800) 1 0  1 0  73 7 X X X  
68 06 35 00 990 . 8  0 . 2 - 1 . 1  5 . 7  91 08 5 . 7  5 1 0  10  78  7 X X  6 
68 06 34 58 991 . 9  - 0. 4  - 0. 7  5 . 8  98 09 6 . 2  3 1 0  10  71  7 X X 7 
68 06 34 56 992 . 4  0 . 0  - 0. 7  5 . 8  95 09 5 . 3  1 8  1 0  1 0  5 1  7 X X  6 68 07 34 54 993 . 1  0 . 2  - 0 . 7  5 . 8  93 08 4 . 8  14  1 0  10  22 7 X X  6 
68 07 34 52 994 . 0  0 . 1  - 0 . 4  5 . 9  96 08 5 . 7  3 1 0  10  78 5 X X  6 
68 07 34 50 995 . 2  0 . 2  - 0 . 6  5 . 9  94 07 5 . 0  1 2  1 0  10  20 7 X X 6 
68 08 34 46 996 . 0  0 . 3  - 1 . 0 5 . 7  91 08 5 . 5  1 5  10  10  22 2 X X 6 
68 08 34 46 997 . 1  0 . 1 - 0 . 9  5 . 7  93 07 5 . 3  1 2  1 0  10  22 7 X 7 6 
68 08 34 43 998 . 4  - 0 . 5  - 1 . 8  5 . 4  91 09 5 . 0  1 2  1 0  1 0  02 2 X X  5 
68 08 34 41 999 . 3  0 . 0  - 0 . 5  5 . 9  97 08 8 . 0  5 1 0  1 0  7 1  7 X X 7  
68 09 34 39 999 . 7  - 0 . 5  - 0 . 8  5 . 8  98 09 6 . 3  1 5  1 0  7 01 2 X 4 2  
68 09 34 37 1000 . 4  0 . 1  - 1 . 2 5 . 6  91 09 5 . 8  14 1 0  2 01 7 X 7 7 
68 09 34 35 999 . 7  0 . 3  - 0 . 7  5 . 8  93 10 5 . 8  1 0  1 0  1 0  71 1 X X 7  
68 09 34 32 998 . 5  0 . 1 - 0 . 4  5 . 9  96 10  6 . 7  8 1 0  1 0  70 7 X X 7  
68 09 34 29 996 . 6  0 . 2 - 1 . 1  5 . 7  91 09 8 . 0 1 5  1 0  10  22 7 X X  7 
68 09 34 26 994 . 5  - 0 . 1  - 1 . 7 5 . 4  89 09 8 . 5  1 2  1 0  1 0  22 7 X X 7  
68 09 34 24 992 . 6  - 0 . 6  - 1 . 6 5 . 4  93 10  7 . 5  1 2  1 0  8 71 7 X 2 7 
68 09 34 21 990 .4  - 0 . 9  - 2 . 6  5 . 0  88 09 9 . 3  8 1 0  1 0  77 7 X X 6  







- 1 . 6  - 3 . 2  4 . 8  89 1 1  9 . 8 
I 
25 Hi 1 0  02 7 X 7 5 
68 09 34 1 2  987 . 0  - 0 . 8  - 3 . 5  4 . 7  82 12  8 . 3  25 9 2 01 2 6 7 7 
68 10 34 08 986 . 8  - 0 . 3  - 3 . 6  4 . 7  78 1 1  8 . 3  20 1 0  0 02 2 2 7 7 
68 10  34 03  987 . 4  - 0 . 2  - 3 . 8  4 . 6 77 1 1  8 . 5  20 1 0  0 02 2 6 7 7 
68 1 1  33 59 988 . 6  - 0 . 4  - 3 . 4 4 . 8 80 1 2  7 . 8  1 5  1 0  1 02 2 X 7 6 
68 1 2  33 55 990 . 1  - 0 . 9  - 1 . 5 5 . 5  95 1 1  7 . 5  1 5  1 0  10  71 2 X X 7 
68 1 2  3 3  51 991 . 9  - 0 . 8  - 1 . 4 5 . 5  95 10  1 0 . 2  5 10  1 0  71 7 X X  7 
68 1 3  3 3  46 999 . 8  - 0 . 2  - 0 . 5  5 . 9  98 09 9 . 3  5 1 0  10 71 7 X X 7  
68 14 33  42 994 . 0  - 0 . 1  - 0 . 8  5 . 7 94 10  1 1 . 0  (1 500) 10  10  71 7 X X 7  
68 14 33 38 994 . 5 0 . 0 - 0 . 5  5 . 9  96 09 1 1 .  2 3 10  1 0  7 1  7 X X  7 
68 1 5  33 34 995 . 2  0 . 9  - 0 . 1  6 . 1 93 07 1 3 . 7  8 10  10  68 7 X X  7 
68 17 33  30 994 . 8  0 . 6  - 0 . 4  5 . 9  93 07 14 . 0  12  10  10  61 7 X X  7 
68 16  33  25 994 . 8  0 . 1  - 0 . 4  5 . 9  96 07 15 . 5  8 10  1 0  71 7 X X  7 
68 17 33 21 993 . 1  0 . 0  - 0 . 3  6 . 0  98 08 1 5 . 8  (700) 1 0  1 0  73 7 X X X  
--�------ -- -- -- ---�---- -- -- -- ---- -------- ------ - - --- ----·------- --
x x  
- 1 . 7 
1x 
- 1 . 5 
- 1 . 5 
- 1 . 5  
- 1 . 6 
1x 
- 1 . 5  
- 1 . 2 
- 1 . 6 
Js. 
- 1 . 5  
1x 
- 1 . 6 
'x 
- 1 . 6 
x x  
- 1 . 6 
- 1 . 6  
- 1 . 5 
'x 
:K. 
- 1 . 6  
x x  
x x  
'x 
- 1 . 5 
'x 
- 1 . 6  
x x  
- 1 . 6 
- 1 . 1  
- 1 . 6  
'x 
- 1 . 5  
'x 
- 1 . 5  





















_, ----�-- - -------
. I Longi- Relative . . d Visi- 1  !Amount Latitude
1 t d Pressure Tern- Dew Vapour h 
. Wmd Wm b' l 't .Amount · f 
I 
I 
u e M S L . um1- d ' I . i 1 y I f 
I o Hour ( S )  ( E )  . . . perature pomt pressure d 't irec- ve oc1ty (k ) o 1 
0 I O ; I (mb) . (
°C) (°C) (mb) (�
y







/0 ,or ffi I C OU 










- �- - �;·
--���T- -��o
-�






�;- -- - �;
oo) f 
_ _ _ 
1�
--
1 0  
68 1 8 3 3  1 3 988 . 2 1 0 . 0  - 0 . 3 6 . 0  98 08 1 8 . S (SOO) I 1 0  1 0  68 19  3 3  09 987 . 7  0 . 6  - 0 . 7  5 . 8 9 1  07 1 6 . S (800)'
1 
10 10  
68 20 33 OS 989 . 2 I 0 . 8 0 . 1 6 . 1  95 06 1 6 . S 3 10 1 0  
68 20 33 0 1  990 . 0  I 0 . 7  - 0 . S 5 . 9 91 07 16 . S 8 10  1 0  
6 8  21 3 2  5 7  990. S 0 . 4  - 0 . 6  5 . 9  93 09 14 . 0  2 1 0  1 0  
68 22 3 2  52 990. S - 0 . 1 - 0 .4  6 . 0  9 8  08 1 3 . 3 (1 500) 10 10  





1 2  
1 5  
1 8  
21 
68 2.3 32 44 986 . 9 - 0 . S - 0 . 8  5 . 8  98 09 12 . S (600)1 10 10 68 24 32 40 984 . 3 - 1 . 0  - 1.4 S . S 97 10  14 . S (600) 10 10  
68 24 32 35 982 . S - 0 . 2 - 1 . 2 5 . 6  9 3  1 0 14 . S (800)1 10 10  
68 25 32 3 1 982 . 1 - 0 . 2 - 0 . 7  5 . 8 96 10  14 . 0  (1 500)
1
' 1 0  1 0  
68 27 3 2  27 982 . 3 - 0 . 2 - 0 . S 5 . 9  9 8  09 14 . 0  1( 1800) 10 10  
68 26 32 2 3  983 . 7  0 . 1 - 0 . 9 5 . 7  9 3  1 0  1 2 . S 8 1 0  1 0  
68 27 3 2  1 9  985 . 9 0 . 1 - 1 . 4  S . S 90 09 1 3 . 0  9 I lQ 1 Q  
68 28 32 1 5  988 . 7  - 0 . 6  - 2 . 0  5 . 3 9 0  09 1 3 . 0  5 I 10  1 0  
3 1  I 00 68 28 32 1 1 991 . 7 - 0 .  6 - 1 .  2 S . 6 96 07 1 3 . 0 S I
I 
1 0  1 0  
03 68 29 32 06 994 . S - 0 . S - 1 . 3 5 . 6  94 08 1 0 . 0 3 , 1 Q 1 0  
1958 Feb. 1 
06 68 30 32 03 996 . 3 - 1 . 0  - 2 . 4  5 . 1  90 09 1 0 . 0  (1 300) 1
1 
1 Q  2 
09 68 30 3 1 58 997 . S - 0 . S - 2 . 7  5 . 0 85 08 0 . 9 1 5  1 0  10  
1 2 68 30 3 1 56  996 . 8 0 .0  - 1 . 8 5 . 3  87 3 1 1 . 0  18 0 0 
1 s 68 30 3 1 ss 996 .  7 - 1 .  o - 2 . 3 s .  1 90 23 3 .  2 20 I 1 Q 1 Q 
1 8  68 29 3 1  54 99 S . 9 - 1 . 3 - 2 . 4 S . 1 92 22 S . 7 20 1 0  10  
2 1  68 28 3 1  s2 995 . 2 - 2 . s  - 2 . 8 s . o  98 23 6 . o  (6ooY
/ 
10  1 0  
00  68 24 3 1 5 5  994 . 8 - 3 . S - 4 . 0  4 . 6  97 22 5 . 0  (600)
1
. 10  10 
03 68 1 8  3 1  48 994 .4  - 4 . 9 - 6 . 4  3 . 8 8 9  20 4 .0  8 7 6 
06 68 1 7 3 1 4 7 994.  0 - 2 . 8 - S . 51 4 .  1 82 1 3  S . 0 18 1 0  0 
09 68 1 8 3 1  38 993 . 3 - 1 . 7  - 5 . 9 3 . 9 73 1 2 3 . 0  30 I 10  0 
1 2 68 18 3 1  34 992 . 8 - 1 . 6 - 5 . 1  4 . 2 77 1 2 3 . 2 30 1 0  0 
1 5  68 18 3 1 3 1 992 . 6  - 1 . 8 - 4 . 7  4 . 3 81 07 3 . 2 30 9 0 
1 8 68 19 3 1 30 I 992 . 8 - 3 . 6  - 4 . 5  4 . 4  94 10  3 . 2 30 3 2 
21 68 19 3 1  29 993 . 9 - 5 . 4  - 6 . 7  3 . 7  90 09 1 . 8 25 S 2 
I 








_ -Sky j - Wate�-resen as con- !tempera-
dition ture weather weather I H M L I coc) 
-
73 7 X X  X - 1 . 6 
73 7 X X  X - 1 . 6  
73 7 X X X - 1 . 4  
71 7 X X 7 - 1 . 5 
38 7 X X 7 -- 1 . 
5 
7 1  7 X X 7 - 1 . 5 
73 7 X X 7 - 1 . 6 
71 7 X X 7 - 1 .  6 
73 7 X X  X - 1 . 6  
73 7 X X X - 1 . 5  
73 7 X X  X - 1 . 6 
71 7 X X 7 - 1 .  5 
73 7 X X X - 1 . 5 
71 7 X X 7 - 1 . 5 
38 7 X X  7 - 1 . 6 

































X X  6 
X X  7 
X 4 6 
X X  6 
0 3 6 
X X  6 
X X  6 
X X X  
X X  X 
1 0 6 
6 0 X 
6 0 6 
6 0 6 
6 0 6 
1 0 6 
S 3 6 
- 1 . 6 
- 1 . 6  
- 1 . 6 
- 1 . S 
- 1 . S 
- 1 . S 
- 1 . 6 
- 1 . 6  
- 1 . 8 
- 1 . 8 
- 1 . 8 
- 1 . 7 
- 1 . 6  
- 1 . 7 
- 1 .  7 



















1 2  
15  






1 2  
15  
18  





1 2  
1 5  





























1 9  3 1  
1 9  3 1  
20 3 1  
20 3 1  
19  3 1  
19  3 1  
19  3 1  
19  3 1  
19  31 
18 3 1  
18  31 
17 3 1  
17  3 1  
1 7  3 1  
1 5  3 1  
14  3 1  
14  3 1  
14  3 1  
14  3 1  
1 4  3 1  
1 3  3 1  
1 3  3 1  
1 3  3 1  
1 7  3 1  
29 994. 1 - 7 . 4  
26 995 . 4  - 7 . 4  
24 995 . 7  - 5 . 9  
22 995 . 9  - 3 . 0  
21  995 . 4  - 2 . 6  
21 994 . 3  - 2 . 2  
20 993 . 9  - 3 . 4  
20 993 . 9  - 5 . 8  
19  993 . 7  - 6 . 6  
1 8  993 . 3  - 6 . 6  
1 8  
I 
993 . 1  - 5 . 4  
1 8  993 . 5  - 5 . 0  
1 8  993 . 2  - 4 . 2  
1 8  993 . 3  -4 . 5 
1 8  993 . 5  - 4 . 6  
1 8  994 . 4  - 5 . 5  
1 8  994 . 6  - 4 . 5 
17 994 . 8  - 4 . 2  
1 7  995 . 3  - 3 . 2  
1 6  996 . 2  - 4 . 1 
1 6  996 . 8  - 3 . 7  
1 5  997 .0  I - 3 . 8  
1 5  997 . 3 - 4 . 2  
1 5  997 . 7 - 4 . 0  
00 68 1 2  3 1  1 5  997 . 2 - 3 . 3 
03 68 1 2  3 1  1 5  996 . 4  - 3 . 8  
6 
I 
06 68 1 2  3 1  14  99 5 . 9 - 3 . 7 
09 68 1 2  3 1  14  995 . 4  - 3 . 2  
1 2  68 1 1  3 1  1 6  994 . 8 - 2 . 1 
1 5  
1
68 1 1  
1 8  68 10  
2 1  1 68 10  
00 68 09 
03 68 09 








1 8  67 24 
21 67 24 
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  





994 . 5  - 3 . 2  
1 2  993 . 2  - 3 . 3  
1 2  992 . 8  - 5 . 5  
1 6  993 . 1  - 5 . 0  
1 1  993 . 1  
I 
- 6 .  o 
1 0 993 . 3  - 5 . 2  
05 993 . 5  - 4 . 4  
22 994 . 0  - 2 . 6  
34 994 . 0  - 2 . 4  
1 5  994 . 5  - 1 . 8  
20 995 . 0  - 2 . 7  
- 8 . 7  3 . 2  
- 9 . 0  3 . 1  
- 7 . 0  3 . 6  
- 5 . 4  4 . 1 
- 4 . 4  4 . 4  
- 4 . 2  4 . 5  
- 4 . 91 4 . 3  
- 6 . 8
1 
3 . 7  
- 7 . 8  3 . 4  
- 7 . 4  3 . 5  
- 6 . 1  3 . 9  
- 5 . 6  4 . 0  
- 5 . 0  4 . 2  
- 5 . 7  4 . 0  
- 6 . 1  3 . 9  
- 6 . 8  3 . 7  
- 6 . 6  3 . 7  
- 6 . 3  3 . 8  
- 5 . 4  4 . 1  
- 7 . 0  3 . 6  
- 5 . 6  4 . 0  
- 7 . 0I 3 . 6  
- 6 . 3 1 3 . 8  
- 5 . 7  4 . 0  
- 4 . 9
1 
4 . 3  
- 5 . 2  4 . 2  
- 5 . 0
1 
4 . 2  
- 5 . 3  4 . 1 
4 . 4 , 4 . 4  
- 6 . 3  3 . 8  
- 4 . 3  4 . 4  
- 7 . 5  3 . 5  
- 6 . 6
1 
3 . 7  
- 6 . 7  3 . 7  
- 6 . 21 3 . 9  - 5 . 3
1 
4 . 1 
- 6 . 2
1 
3 . 8  
- 4 . 4
1 
4 . 4  
- 5 . 2  4 . 2  
- 5 . 7
1 






















































1 5  
24 
24 










4 . 8  
4 . 7  
4 . 2  
2 . 8  
2 . 0  
2 . 2  
4 . 2  
5 . 7  
5 . 2  
5 . 2  
7 . 3  
6 . 2  
4 . 2  
3 . 5  
3 . 9  
6 . 3  
2 . 3  
2 . 3  
4 . 5  
3 . 2  
0 . 3  
3 . 5  
1 .  7 
1 .  5 
2 . 8  
J . 5  
1 . 0 
3 . 0  
3 . 2  
2 . 1 
1 . 6 
8 . 3  
6 . 5  
6 . 5  
5 . 5  
2 . 7  
7 . 7  
7 . 6  
1 2 . 3  



















































































1 0  
1 0  













1 0  












1 0  
1 0  
1 0  





1 0  
1 0  
10  
10 
1 0  






























































































5 3 6 
2 0 6 
2 3 6 
1 3 6 
2 0 6 
1 3 6 
X X  6 
X X  6 
X X 6 
X X  6 
X X  6 
X X  6 
X X 6 
X X  6 
X X  6 
X X  6 
X X  6 
X X 6 
X X  5 
X X  5 
X X  6 
X X  6 
X X  6 
X X  6 
X X  5 
X X  7 
X 7 7 
X 7 7 
X 7 7 
X X  6 
X X  7 
X X  6 
X X  6 
X X  6 
X X  7 
X X  7 
X 6 4 
X X 3 
X X 3 
X X  5 
- 1 . 8  z 
- 1 . 9  ? 
- 1 . 6 � 
- 1 . 6  ...... 
- 1 . 6  °' 
- 1 . 6  0 
- 1 . 7 r', 
- 1 . 7 °' 0 
- 1 .  7 
- 1 . 8  
- 1 . 8  
- 1 . 8  
- 1 . 9  
- 1 . 8 
- 1 .  7 
- 1 . 7 
jt 
- 1 . 8  
- 1 .  7 � 
- 1 . 7 
- 1 .  7 at;-
- 1 . 6  
- 1 . 6  
- 1 .  7 
- 1 .  7 
- 1 . 8  off 
- 1 . 8 
- 1 .  7 
- 1 . 6  
- 1 .  7 
'x 
- 1 . 7 
- 1 . 8 
- 1 . 8  
- 1 . 8  
- 1 .  7 
- 1 .  7 
- 0 . 7  
- 0 . 9  
- 1 . 5  







� S / I (E) 




-;_�- 34 25 
03 67 26 35 30 
06 67 31 36 35 
09 67 27 37 35 
12  67 28 38 38 
15 67 41 39 1 9  
18  67 5 7  3 9  14 














1 5  
1 8  
21 








67 57 39 10 
68 06 38 55 
68 14 38 29 I 
68 1 8  38 1 5  
68  24 37  55 
68 31 37 09 
68 31 37 07 
68 3 1  37 05 
68 30 37 03 
68 32 36 34 
68 32 36 32 
68 32 36 30 
68 32 36 30 
68 32 36 30 
68 32 36 30 
68 32 36 30 
68 32 36 30 
68 32 36 30 
68 32 36 30 
68 32 36 30 
68 32 36 30 
68 32 36 30 
68 32 36 30 




-· ···· - I Relative w· - . d · w· d Visi--] - Amount Pressure Tern- Dew Vapour 
h 
. 1n 1n b·t ·t Amount f , Uffil- · · I I 0 M.S.L. \ perature, pomt pressure
l 
d't  direc- velocity Ck ) I 
of 1 
Cmb) (°C) I (°C) Cmb) c�
y







, · /0 or ill I C OU 




- 7 .4 3 .  5 . 72 24 - s. 2 - 25 I 1 o 1 o 
995 . 7  - 4 . 0  - 7 . 0  3 . 6  80 2 1  3 . 2  30 7 7 
996 . 0 - 4 .  0 - 8 .  3 3 .  3 72 25 3 .  9 35 3 2 
995 . 9  - 3 . 4  - 8 . 7  3 . 2  67 3 1  2 . 1 30 10 10 
995 . 3  - 3 . 1  - 7 . 6  3 . 5  71  32 3 . 0  35 10 10 
994 . 1 - 2 . 9  - 7 . 0  3 . 6  73 02 4 . 2  25 10  10  
993 . 7  - 3 . 7  - 6 . 6  3 . 7  80  1 5  3 . 0  30  10 1 
994 . 5 - 4 .  0 - 6 .  0 3 . 9 86 2 1  3 . 0 1 5  10 7 
994 . 8 - 4 .  8 - 7 .  ol 3 . 6 85 24 5 . 7 1 5  1 o 1 o 
994 . 4  - 5 . 3  - 6 . 6
1 
3 . 7  91 25 3 . 3  20 1Q ± 
994 . 6 - 5 . 9 - 7 .  01 3 .  6 92 25 4 .  5 1 8  10  10  
994 . 9  - 5 . 0  - 7 . 7 i 3 .4  82  26  3 . 9  25 10 6 
994 . 5 - 5 . 2  - 8 . 6 1 3 . 2  77 25 2 . 6  25 1Q 1 
993 . 7  - 5 . 1  - 8 . 9: 3 . 1  75 00 0 . 0  20 10 1 
993 . 1 - 4 .  7 - 6 .  9: 3 .  7 85 06 3 .  2 20 10 1 
992 . 8 - 4 . 3 I - 6 ,  1 1  3 .  9 88 06 3 .  6 1 5  10  8 
991 . 9  
990 . 9  
990 . 1 
989 . 7  
989 . 7  
989 . 6  
989 . 9  
990 . 1  
989 . 3  
988 . 3  
988 . 3  
988 . 2  
987 . 7  
· 986 . 8  
985 . 7  
985 . 0  
- 4 . 5  
- 4 . 9  
- 4 . 7  
- 4 . 0  
- 2 . 2  
- 3 . 8  
- 3 . 9  
- 4 . 1 
- 5 . 4  
- 3 . 7 
- 1 . 5 
- 1 . 8 
- 2 . 5  
- 4 . 8  
- 6 . 4  
- 8 . 1 
I 
- 6 . fr 
- 6 . 81 
- 5 . 9
1 
- 4 . 5  
- 3 . 3  
- 4 . 61 
- 4 . 71 
- 4 . 61 
- 6 . )  
- 4 . 5 1 
- 2 . 7 [ 
- 3 . 4
1 - 3 .4  
- 5 . 8  
- 7 . 1 
- 9 . 5  
3 . 7  
3 . 7  
3 . 9  
4 . 4  
4 . 8  
4 . 4  
4 . 3 
4 . 3  
3 . 8  
4 . 4  
5 . 0  
4 . 8  
4 . 8  
4 . 0  
3 . 6  























1 3  
08 








5 . 5  
6 . 2  
7 . 5  
8 . 8  
0 . 4  
1 . 0 
0 . 3 
3 . 2  
4 . 5  
3 . 6  
6 . 0  
6 . 2  
5 . 7  
4 . 7  
3 . 3  
0 . 2  
1 5  
1 5  
3 
1 
1 8  
1 2  
1 5  
C500) 




1 2  
1 2  




1 0  
1 0  





1 0  
1 0  




































































































X X 5 
X X  5 
0 5 8 
X 5 8 
X X  8 
X X 2 
X 6 7 
X 2 2 
X 2 3 
X 2 7 
X X  8 
X 5 8 
X 7 8 
X 2 5 
X 2 7 
X 2 7 
X 2 7 
X 2 7 
X X 7 
X X  7 
X 7 7 
X 7 6 
X 2 7 
X X X  
X 2 6 
X 7 7 
X X  7 
X X 7 
X 7 7 
X 7 7 
X 7 7 
0 7 0 
- 1 . 1  
- 1 . 1  
- 0 . 7  
- 0 . 4  
- 0 . 4  
- 0 . 9  
- 1 . 4 
- 1 . 5  
- 1 . 6  
- 1 . 5  
- 1 . 6 
- 1 . 6 
- 1 . 6  
- 1 . 7  
- 1 . 6 
- 1 . 6  
- 1 . 6  
- 1 . 6  
- 1 . 9  
- 1 . 8 
- 1 . 7 
- 1 . 4 
- 1 . 6  
- 1 . 6 
- 1 . 6 
- 1 . 8  
- 1 . 7  
- 1 . 6 
- 1 . 4  
- 1 . 4 
- 1 . 5  






















1 5  
1 8  






1 5  
1 8  






1 5  
1 8  





1 2  
1 5  
1 :,  
1 8  
2 1  
68  32  36 
68 32 36 
68 32 36 
68 32 36 
68 32 36 
68 32 36 
68 32 36 
68 32 36 
I 68 32 36 
68 32 36 
68 32 36 
68 32 36 
68 32 36 
68 32 36 
68 32 36 
68 32 36 
68 32 36 
68 32 36 
68 32 36 
68 32 36 
68 32 I 36 
68 32 36 




























30 984 . 6  - 9 . 2  
30 984 . 7  - 1 1 . 1  
30 985 . 0  - 1 1 . 8 
30 985 . 9  - 10 . 6  
30 986 . 4  - 8 . 1  
30 987 . 0  - 6 . 8 
30 I 987 . 7 
30 988 . 6 
- 8 . 2  





























989 . 1 - 9 . 4  
989 . 3  - 8 . 2  
989 . 3  - 5 . 3  
989 . 0  - 3 . 2  
988 . 4  - 3 . 0  
987 . 3  - 1 . 5  
986 . 4  - 1 . 9 
985 . 3  - 2 . 2  
983 . 6  - 2 . 1  
982 . 4  - 1 . 5 
982 . 6  - 1 . 9 
983 . 0  - 2 . 2  
983 . 0  - 2 . 4  
982 . 3  - 0 . 5  
981 . 1  - 0 . 5 
982 . 9  - 0 . 7  
984 . 6  - 0 . 2  
985 . 7 - 1 .  3 
987 . 0  - 1 .  9 
988 . 3 - 1 .  5 
988 . 8 - 1 .  9 
989 . 3 - 1 .  9 
990 . 1 - 3 . 3  
991 . 2  - 3 . 6  
991 . 4  - 4 . 1  
991 . 7  - 4 . 3 
992 . 0  - 3 . 5  
, 68 32 36 41 992 . 0  - 2 . 7  
68 30 36 56 991 . 4  - 2 . 4  
68 30 36 54 990 . 9  - 2 . 7 
68 30 36 54 990 . 8  - 3 . 7 
68 29 36 53 991 . 0  - 4 . 9 
- 1 1 . oJ 
- 1 2 . 9, 
- 13 . 3  
- 1 3 . 6  
- 10 . 7
1 - 9 . 4, 
- 10 . 0  
- 1 1 . 3  
- 1 1 . 3  
- 10 . 3  
- 8 . 2! 
- 4 . 5\ =t;
II - 3 . 5  - 2 . 5  
- 2 . 41 
- 1 .  71 
- 2 . 1 1 
- 3 . 3 1 
- 3 . 5 ! 
- 0 . 6
1 
- 0 . 61 - 0 . 8
1 
- 1 . 3j 
- 1 .  71 
- 2 . 91 
- 2 . 71 
- 2 . 71' 
- 3 . 5  
- 4 . 1 1 
- 5 . 21 
- 5 . 1 1 
- 4 . 5 1 
- 3 . 6
1 - 3 . 5
- 3 . 3] 
- 4 . 2
1 - 5 . 8
1 
2 . 6  
2 . 7  
2 . 2  
2 . 2  
2 . 8  
3 . 0  
2 . 9  
2 . 6  
2 . 6  
2 . 8  
3 . 3  
4 . 4  
4 . 8  
5 . 0  
4 . 7  
5 . 1  
5 . 1  
5 . 4  
5 . 2  
4 . 8  
4 . 7  
5 . 9  
5 . 9  
5 . 8  
5 . 5  
5 . 4  
4 . 9  
5 . 0  
5 . 0  
4 . 7  
4 . 5  
4 . 1  
4 . 2  
4 . 4  
4 . 7  
4 . 7  
4 . 8  
4 . 5  










































1 6  
1 4  
17  
16  
1 1  







































2 . 0  
2 . 0  
5 . 5  
3 . 2  
2 . 5  
4 . 0  
4 . 2  
3 . 8  
4 . 8  
5 . 3  
6 . 7  
7 . 5  
7 . 3  
8 . 2  
8 . 6  
1 1 . 0  
1 0 . 3  
1 1 . 0  
2 . 3  
2 . 3  
1 .  7 
5 . 3  
1 1 .  5 
1 0 . 0  
10 . 5  
1 0 .  5 
1 1 . 0  
9 . 3 
8 . 0  
6 . 3  
- . -
6 . 0  
5 . 5  
5 . 0  
6 . 0  
5 . 1  
4 . 5  
4 . 0  






1 8  
1 8  
20 
20 I 
25 I 20 
(8�0)
1 12  
12  
I (800) ,  
3 I 




I 6 I l 1 5  I 
1 (800} 
:
( 1 500) 
(600) 
I 1 2 I 
iC SOO) I 
1
(1 500) 
1 12 I 
l , ,!L; 












































































1 0  
10  
1 0  
10  
10  
1 0  
4 
1 0  
3 
l V  
1 0  
7 
1 0  
1 0  
10  
1 0  
10  
6 














1 5  

















7 1  
7 1 
I l 




















































0 7 6 
1 7 0 
X 7 5 
X 7 5 
X 7 0 
X 7 0 
X 7 6 
X 7 0 
X 7 0 
X 7 0 
7 8 9 
X 7 0 
X X  X 
X 7 7 
X X 7 
X X X  
X 2 7 
X 2 7 
X X X  
X X 7 
0 9 7 
X X X  
X X  7 
X X X  
X 2 7 
X X  7 
X X  7 
1 7 7 
X X  7 
X 7 7 
I x x  7 
I 
x x  7 
X 2 7 
X X  7 
- 1 . 4 
- 1 . 5  
- 1 . 9 
- 1 .  7 
- 1 . 6 
- 1 . 6 
X. 
- 1 . 7 
- 1 . 7 
- 1 . 8  
- 1 . 8 
- 1 . 7 
- 1 . 5  
- 1 . 5 
- 1 . 6 
- 1 . 6 
- 1 . 7 
- 1 . 7  
- 1 . 5  
- 1 . 6 
- 1 . 6  
- 1 . 5  
- 1 . 5  
- 1 . 6  
- 1 . 6  
- 1 . 6 
- 1 . 7 
- 1 . 6 
- 1 . 5  
- 1 . 5 
- 1 . 5 
- 1 . 8 
- 1 . 7 
- 1 . 7 
X X 6  
I 
- 1 . 7  
X X 6 , - 1 . 5 
x x 6 \ - 1 . 4 
1 X X 6 - 1 . 6 
I 
X 5 6  - 1 . 6 





















- . A.;,o�nt I - i" Sky I w;,e, Latitude, t d Pressure 1 Tern- 1 Dew Vapour I h . Wmd Wmd bTt Amount f Present I Past t , u e . . um1- . . 1 1 y o I con- 1 empera-Date I Hour ( S )  
I 





1 dity i d�rec- velocity (km) of lower I I dition [ ture 
_ ___ __ __o __ '� __ o ___ '_ �
m
� - __ ( 
C) 




- 5 . 81 - 1 .  7 1958 Feb. 161 00 68 29 36 53 990 . 9  -4 . 9  4 . 0  93 08 4 . 0  8 
I 
10 7 71 7 X 2 7 I 






3 . 8  93 08 4 . 8  1 5  1 0  3 22 7 6 3 6 - 1 . 8  I I 06 68 29 36 52 991 . 9  - 4 . 3  - 5 . 1  4 . 2  94 09 4 . 8  (2500) 1 10  7 78 7 7 7 6 'x 
I 
09 68 28 36 5 1  992 . 4  - 3 . 1  - 4 . 1 4 . 5  93 09 5 . 0  6 10 7 71 7 X 7 7 - 1 . 7 
12  68 28 36 51 993 . 1  - 3 . 2  - 4 . 8  4 . 3  89 09 4 . 7  1 8  10  10  22 7 X X  6 - 1 . 6 
1 5  68 27 36 54 993 . 5  - 3 . 3  - 5 . 2  4 . 2  87 10  7 . 5  20 10  10 02 2 X X  6 - 1 . 7 
1 8  68 21 37 38 994 . 3 - 3 . 3  - 4 . 3 4 . 4  93 12  0 . 6  1 5  10  1 0  
I 
02 2 X X  6 - 1 .  7 
21 68 19 37 47 994 . 9  - 3 . 8  - 4 . 9  4 . 3  92 14 3 . 2  1 5  1 0  10 I 02 2 X X  7 - 1 . 7 
I 
171 00 68 19 37 46 995 . 9  - 4 . 3 - 5 . 1  4 . 2  94 1 8  4 . 0  1 5  10 10  02 2 X 5 6 - 1 . 7  
03 68 16  38  00 996 . 7  - 3 . 9  - 3  41 4 . 4  96 17  2 . 1  (800) 10 10 47 2 X X X  - 1 . 6 




4 . 3  89 1 8  4 . 3 15  10 10 02 7 X X  6 - 1 . 6 
09 68 08 38 00 998 . 6  - 3 . 4 - 5 . 5 , 4 . 1  85 21 1 . 0 25 9 9 02 2 0 3 6 - 1 . 3 
12 67 56 38 25 999 . 2  - 3 . 3  - 5 . 1
1 
4 . 2  87 23 1 .  3 25 10  10 02 2 X X  5 - 0 . 7  
1 5  67 49 39 27 999 . o  I - 3 . 3 - 5 . 2  4 . 2  87 23 1 . 1  25 1 0  1 0  02 2 X X  5 - 1 . 5  
1 8  67 53 39 30 999 . 7  - 3 . 9  - 5 . 0
1 
4 . 2  92 23 6 . 0  25 1 0  10  02 2 X X  5 - 1 .  7 
21 67 53 39 27 1000 . 4  -4 . 4  - 5 . 6  4 . 0  91 23 4 . 0  25 1 0  10  02 2 X X  5 - 1 .  7 
- 6 . 51 
I 18 1  00 67 53 39 25 1000 . 6  - 4 . 4  3 . 8  85 27 3 . 0  25 10  
I 
8 02 2 X 7 5 - 1 . 7 
03 67 54 39 22 999 . 9  - 4 . 5 - 7 . 0  3 . 6  83 26 3 . 0  1 0  10 2 1 5  2 X 7 9 x x  
06 67 54 39 20 999 . 2  - 3 . 6  - 6 . 5  3 . 8  81  26 1 .  5 1 8  1 0  4 85 8 X 7 9 - 1 . 6 
09 67 54 39 1 5  998 . 1  - 3 . 5  - 7 . 7  3 . 4  72 05 0 . 3 20 1 0  2 85 8 X 2 9 - 1 . 4 
1 2  67 51  39 1 1  997 . 5  - 2 . 0  - 5 . 8  4 . 0  75 31  4 . 7  1 8  10  10  85 8 X 7 9 - 1 .  7 
1 5  67 52 39 08 996 . 6  - 3 . 1  - 6 . 21 3 . 9  79 25 3 . 0  25 1 0  7 85 8 X 2 9 - 1 . 5 
1 8  67 50 39 02 995 . 9  - 3 . 4  - 6 . 2· 3 . 8  81  04 0 . 3  25 10 10 02 8 X 2 4 - 1 . 7 
21 67 50 39 00 994 . 6  - 1 . 8 - 6 . o/ 3 . 9  73 05 6 . 8  25 10  10  02 2 X X  5 - 1 . 2 
I 
4 . 0  80 08 14 . 0  25 10  3 02 X X 1 - 0 . 7  00 67 5 1  38 57 991 . 6  - 2 . 7  - 5 . 7[ 2 
03 67 53 38 59 990 . 6  - 6 . 1  - 8 . 2, 3 . 3  85 08 1 7 . 9  
Tl 10  10 86 8 
X X X  - 1 . 2 
06 67 47 38 58 988 . 2  - 4 . 5  - 5 . 7[ 4 . 0  91 06 20 . 7  10  10  71 8 X X 7 - 0 . 9  
09 67 43 39 12  985 . 7  - 3 . 8  - 5 . 5 1 4 . 1  88 06 4 . 3  10  10  71 7 X X  7 - 0 . 9  
1 2  67 40 39 37 984 . 3 - 3 . 4  - 4 . 4
1 
4 . 4  93 07 4 . 3  4 1 0  1 0  71 7 X X 7 - 1 . 0 
1 5  67 36 40 01 980 . 0  - 3 .4  -4 . 1 4 . 5  95 07 4 . 5  
lo sfui 
10  10 .7 1 7 X X  7 - 1 . 1  
1 8  67 3 3  40 25 974 . 3  - 3 . 7  - 4 . 5, 4 . 4  94 07 4 . 7  10  10 71 7 X X  7 - 1 . 3  
21 67 29 40 5 1  969 . 0  - 3 . 3  
I 
- 3 . 7
] 




































1 2  
I 1 5  
1 8  
2 1  
! 









1 2  
1 5  












1 2  
1 5  
I 1 8  










1 2  ; 67 
1 5  . 67 
1 8  68 
21 I 68 




1 2  67 
1 5  67 
1 8  67 
21 67 
26 41  
22  41  






06 , 45 
52 i 45 
37 46 
14 I 46 
50 1 46 
25 ' 46 
01 : 46 
52 : 45 
I 15  966. 1 1 
40 970 . 4  I 
1 2  978 .9 · 
43 986. 1 
1 2  991 . 7 
41 : 995 . 7  
20 998.8 • 
45 1 001 . 2 
16  1 001 . 9 
49 1002. 3 
22 1 001 . 9 
21 1001 . 9 
20 . 1 002.4 i 
19 : 1 002 . 1 
17  : 1 002. 9 i 
24 . 1 002. 3 
43 • 44 30 1000 . 8 
34 ' 43 37 997. 9 
25 42 44 994 .4 
43 42 30 99 1 .4 
08 , 42 07 988.6 
33 I 41  42 987 . 2 
59 . 41  22 1 986. 3 
24 ' 41 00 985 . 9 
50 40 37 
1 5  I 40 1 5  







3 1  . 39 
57 i 39 
08 . 40 













1 1  
30 
5 1  
39 
3 1  





989. 1  
990 . 0  
991 . 2  
992 . 6  
992.6 
I 
993 .3 I 





991 .  o I 
990.4 I 
I 
- 1 .  7 - 1 .  9i 
- 0 . 2  - 1 . 2: 
0.0 - 0 . 2  
0.2 - 0. 1  
0 . 6  - 0 . 7  
0 . 5 = 0 . 7
i 0 . 2  0.6, 
0 .  3 - 0 .41 
0. 3 0. 1 1  
0 . 1 - 0. 1 1  
0 .  3 - 0 . 21 
0. 7 - 0 .31 
0 .  9 - 0.6\ 
0.6 - 0. 1 1  
0 . 8 - 0.21 
0. 3 - 0.01 
o. 7 - o . 8
1
. 
0 . 2  - 1 . 2 
0 . 5  - 0.7
1 1 . 1  - 1 .4, 
0 . 6  - 0 . 71 
0 .  3 - 2.0
1 - 0 . 1 - 1 .6, 
0 .3 - 2 .3
1 
0 .  0 - 1 .  8
1 - 0 . 5  - 1 . 8  
- 1 . 1  -4 . 2
1 
- 1 .3 -4.8 
- 1 . 4 -3.9 
- 1 . 5 - 4 . 61 
- 2 . 0  - 5 . 6  
- 2 . 0  -4.8 
- 2.0 - 5 . 2  
- 2 . 6  - 5 . 9
1
· 
· 2 . 2  -4 . 2 
- 1 .  8 -3 . 71 
- 1 .  3 -3 .  2 1 
-- 1 .  5 - 2 .  81 
- 1 .  3 -3.2
1 - 1 .2  - 2.3 
5 .3 
5 .6  
6. 0 
6 . 1  
5 . 8  







5 . 8  
6.0 
6. 0 
5 . 7  












4 . 6 
4.3 
4 . 0  


























































































1 .  7 
5 . 5  
1 .2 
1 .  3 
2 . 6  
3 .4 
2 . 1  
0 . 1 
1 .  3 
4 . 5 




5 . 3 
6. 7 
8 .  1 
6. 5 
1 0 . 2  
1 1 .  9 
2 .  1 
2 . 2  
1 .  9 
1 .  7 
1 0 . 1 
9.0 




1 1 .  6 
1 2 . 6  
1 6 . 4  
1 5 .9 
14 . 7  
1 5 . 8  
16 .3  











(3:0) 1  
(200) 
( 1 5�0): 
I 1 8  i 






I 1 0  . 

















1 2  
1 2  
1 0  
1 8  
1 8  
1 0  
1 0  
1 0  
1 0  
10  
10  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  








1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
10  
10  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
0 
6 
1 0  
8 
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
8 
1 0  
1 0  
1 0  
1 0  
6 
1 0  
1 0  
0 
4 
1 0  
1 0  
8 





1 0  
1 0  
1 0  
1 0  




7 1  















































































X X X  
X X 7 
X X  7 
X X  7 
X 7 0 
X 7 5 
X X 7 
X 2 7 
X X  X 
X X  X 
X X 5 
, x x  5 
i X X  5 
X X 5 
X X 5 
X 2 5 
X 2 5 
X X 9 
X X 3 
X X 3 
X 7 2 
;; X 3 
X X 3 
X 2 0 
X 2 1 
X 2 9 
X X 2 
8 0 2 
X X 2 
X 3 5 
X 2 5 
X 2 5 
X 5 0 
X 7 5 
X 7 9 
X X 9 
X X 3 
X X 3 
X 2 2 
X 2 7 
x x  
x x  
- 0.5  
- 0 .3  
- 0 .3  
- 0.3 
- 0 . 2  
0.0 
0. 1 
0 . 3 
0. 1  
0 .4 
0.5 
0 . 5  
0 . 7  
0.8 
0 . 8 
1 .0 
1 .4 
1 .  3 
0 .9 
0.9 
1 .  2 
1 .  1 
0.7 
0.3 
0 . 1  
0 .9 
-- 0 .  2 
- 0 . 8  
- 1 . 6 
- 0 .9 
- 1 .0 
- 1 .3 
- 0 .9 
- 1 . 0 
- 0 . 6  
- 0.9 
- 0.7  
- 1 . 1  
'° 
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-
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I Rela
tive 11 . .
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- - - -- Sky -� Water Latitu e: t d Pressure Tern- Dew Vapour h . Wind 
Wind b" J ' t 
Amount 
f Present Past temper u e . um1- . . 1 1 y o con- a-Hour I ( S ) I ( E )  
M.S .L. I pe�ature
l 
p�int pressure, dity I d�rec- velocit
y :
. 
(km) j of I lower dition ture o I o I (mb) ( C) ( C) (mb) I (%) I t10n (m/s) !or (m) : c


















. 2  1s












































09 I 32 38 
53 31 46 
31  31 OS 
09 30 39 
43 30 23 
17 30 08 
51 29 52 
24 29 38 
63 59 I 29 23 
63 30 29 08 
63 OS 28 53 
62 33 28 36 
62 09 28 23 
61 45 28 10 
61 20 27 56 
61 00 27 45 
60 34 27 32 
60 11 27 20 
59 40 27 08 
59 21 26 55 
58 47 26 41 
58 22 26 31 
57 57 26 22 
57 29 26 12 
57 00 26 03 
56 33 25 so 
56 OS 25 37 
55 39 25 25 
55 12 25 11  
54  46 25 02 
54 18 24 49 
s3 49 I 24 37 
988 . 7  - 0 . 2  - 1 . 5  5 . 5  91 09 12 . 4  15 10 10 
987 . 7  0 . 1 - 0 .9  5 . 7  93 09 I 11 . 1  12 10 10 
986 . 8  0 . 5  - 0 . 7  5 . 8  91 09 9 .9  18 10 10 
986 . 3  0 . 5  - 0 . 2  6 . 0  95 10 8 . 7  20 10 10 
985 . 7  0 . 4  - 2 . S  5 . 1 81 09 11 . 0  15 10 7 
985 . 1  0 . 0  - 3 . 8  4 . 6  75 11  1 1 . 4  30 10 7 
984 . 6  0 . 0  I - 3 . 8  4 . 6  75 12 1 1 . 1  25 8 6 
983 .9  
982 . 8  
982 . 1  
982 . 1 
981 . 7  
981 .9  
982 . 1 
982 . 6  
983 . 0  
983 . 6  
984 . 6  
985 .9 
986 .9 
988 . 0  
990 . 0  
991 . 2  
992 . 4  
993 . 9  
995 . 6  
997 . S  
999 . 0  
1000 . 6  
1002 . 4  
1004 . 0  
0 . 1 
- 0 . 4  
0 . 3 
0 . 0  
1 .  3 
0 .9  
0 .9  
1 . 0  
1 .  3 
1 . 4  
1 . 2  
0 .9  
1 .  7 
1 .  7 
1 . 4  
1 .  3 
1 .  7 
1 .  3 
1 .  s 
2 . 0  
2 . 1  
2 . 0  
1 .  7 
1 .  3 
- 3 . 7  
- 1 . 4  
- 2 . 9 
- 3 . 2  
- 2 . 0  
- 2 . 8  
- 2 . 8
1 - 4 . 0  
- 2 . 0  
- 1 .4  
- 0 . 8  
- 0 . 8  
- 4 . 3 
- 4 . 3  
- 3 . 4  
- 3 . S  
- 2 . 3  
- 2 . 1 
- 0 . 7  
- 1 . 0  
- 1 .4  
- 0. 7  
- 0 . 8  
- 0 . 2  
4 . 6  
5 . 5  
4 . 9  
4 . 8  
5 . 3  
5 . 0  
5 . 0  
4 . 6  
5 . 3  
5 . 5  
5 . 8  
5 . 7  
4 . 5  
4 . 5  
4 . 8  
4 . 7  
5 . 5  
5 . 3  
5 . 8  
5 . 7  
5 . 5  
5 . 8  
5 . 8  

















































9 .  7 25 
9 . 8  S 
11 . 4 30 
8 . 8 25 
9 . 3 25 
10 . 2  25 
9 .  9 25 
12 . 3 25 
12 . 3 25 
11 . 1  25 
12 . 0  16 
12 . 4  18 
1 1 .  3 ... 30 
9 . 8 30 
8 . 4  30 
8 . 5  25 
6 . 8  25 
8 . 4  30 
7 . 9  25 
6 . 4  35 
5 . 7  40 
4 . 9  40 
5 . 3  40 

















































































































X X  7 
X 3 7 
X 2 7 
X 2 7 
X 7 7 
X 5 3 
X 7 3 
X 3 1 
1 3 1 
X 7 3 
X 6 9 
X 6 3 
X 5 2 
X 5 2 
X 5 2 
X 1 2 
X 2 2 
X 2 2 
X 7 2 
X 2 2 
X 7 4 
X 7 0 
0 7 2 
0 0 2 
0 0 3 
0 3 2 
X 3 2 
1 3 2 
1 0 2 
0 3 2 
0 3 2 
1 0 0 
- 0 . 6  
- 0 . 1 
0 . 1 
0 . 3  
0 . 8  
0 . 8 
1 . 1  
1 . 0  
1 . 1  
1 . 4  
1 .  3 
1 . 4 
1 . 8  
1 . 6  
1 . 5  
1 . 6  
1 . 8  
1 .  9 
1 .  9 
2 . 0  
2 . 3 
2 . 1 
2 . 0  
1 .  9 
2 . 0  
1 .  9 
1 .  7 
1 .  9 
2 . 0  
1 .  9 
2 . 2  





















- o . s l 1958 Mar. 1 1 00 53 1 8  24 24 1oos . 1  I 1 . 0  5 . 9  
03 52 31  24 1 3  1006 . 3 1 . 1  - 2 . 0, 5 . 3  
06 52 24 24 03 1008 . 2  1 .  7 - 4 . 41 
4 . 4  
09 51 51 23 49 1010 . 3 2 . 2  
- 3 . 4 1 4 .
7  I 
12 51 24 23 39 101 1 . 7  2 . 3  - 2 . 7i 5 . 0  I 15  
1
50 57 23 30 1013 . 5  2 . 5  5 . 9  - 0 . 5 1 
1 8  50  32 23 22 1016 . 0 I 2 . 7  - 0 . 8  5 . 8  
21 so 08 
I 
23 14 1018 . 0  2 . 9  - 1 . 1  5 . 6  
21 00 49 42 23 06 1019 . 3  3 . 2  - 0 . 5  5 . 9  
03 49 17  22 58 1020 . 8  3 . 1  - 0 . 9  5 . 7  
06 48 52 22 so 1022 . 8 3 . 7  - 1 . 0 5 . 7  
09 48 27 22 42 1024 . 6  4 . 3  - 2 . 3  5 . 1  
1 2  48 02 22 34 1024 . 8 5 . 3  - 1 . 1  5 . 6  
15  47 38 22 27 1024 . 8  4 . 5  - 3 . 7
1 
4 . 7  
1 8  47 1 3  22 19  1025 . 2  4 . 6  - 1 . 6 5 . 4  
2 1  46 49 22 1 2  1023 . 4  5 .4 0 . 7  6 . 4  
3 00 46 26 I 22 05 1022 . 5
1 
6 . 4  2 . 7
, 
7 . 4  
03 46 03 21 58 1020 . 8  7 . 4  1 . 1  6 . 6  
06 45 44 21 52 1019 . 0  7 . 6  4 . 0i 8 . 1  
09 45 27 21 47 1017 . 1 7 . 3  5 .  7 1  9 . 1  
1 2  45 1 2  2 1  42 1014 . 9  8 . 8  7 . 2 , 10 . 2  
15  44 59 21 39 1012 . 8  1 0 . 2  9 .  71 1 2 . 0  
1 8  44 42 21 34 1010 .  8 1 1 . 3 1 0 . 2
1 
12 . 5  
21 44 26 21  28  1009 . 1  1 1 . 2  10 . 7. 1 2 . 8  
4 00 44 06 21  23 1007 . 3  1 1 . 6  1 1 .  3 1 3 . 3  
03 43 47 21 17  1007 . 9  9 . 8  6 . 9, 9 . 9  
06 
1
43 28 21 1 2  1009 . 5  
I 
1 1 . 1  7 . 1
\ 
1 0 . 1  
09 43 07 20 54 101 1 . 2 1 2 . 3 7 . 4
1 
10 . 3 
1 2  42 44 21 00 1012 . 2  I 1 2 . 8  6 .  3 1 9 . 5  
15  42 25 20 56 1014 . 3 1 1 .  8 7 . 5 1 10 . 3 
1 8  42 03 20 5 1  1017 . 9  1 1 . 5 5 . 8  9 . 2  
21 41 39 20 45 1020 . 6  1 1 . 5 3 . 7  7 . 9  
5 00 41 1 2  20  40 1021 . 9 1 1 . 9 4 . 4  8 . 4  
03 40 45 20 34 1021 . 9 12 . 8  5 . 8 1 9 . 2  
06 40 1 7  20  29 1 023 . 3  1 3 . 9  6 . 2  9 . 5 
09 39 so 20 23 1023 . 9  1 5 . 4  7 . 0  10 . 0  
12  39 30 20 14 1022 . 6  16 . 6  9 . 5  1 1 .  9 
1 5  39 19 20 07 1021 . 1  1 7 . 0  8 . 5  1 1 . 1  
1 8  39 0 1  19 5 5  1020 . 9  1 7 . 4  1 0 . 1 1 2 . 3  
2 1  38 40  1 19 42 1021 . 1  1 7 . 6  9 . 7  1 2 . 0  
I 
90 21 3 . 6  25 1 
80 ° 21 3 . 5  25 8 
64 23 3 . 0  25 9 
66 21 3 . 5  40 7 
70 20 0 . 7  40 2 
81 20 4 . 5  40 o+ 
78 19 1 .  1 40 4 
75 19 0 . 9  30 7 
77 22 1 . 4  30 6 
75 19 7 . 0  25 10  
71  20 7 . 7  30 10  
62 1 8  5 . 3  25 1 0  
63 19 0 . 6  40 10  
55  08 0 . 4  40 1 
64 01 0 . 5  40 4 
72 36 I 6 . 8  I 25 10  
77 35 2 . 3  25 10  
6
4 
36 2 . 6  25 10  
78 36 2 . 7  1 8  1 0  
89 01 2 . 6  1 5  10 
90 36 3 . 0  12  10  
96 35 2 . 5  8 10  
93  35 2 . 5  12  10  
97 32 2 . 4  12  10  
98 29 2 . 2  12  10  
82 24 10 . 2 25 1 
76 24 1 0 . 0 20 6 
72 23 10 . 8 20 1 0  
64 25 1 0 . 9  30 1 0  
75 22 2 . 2 1 5  1 0  
68 21 2 . 1 35 1 0  
58 21 8 . 8  35 8 
60 19 1 . 0  35 8 
62 17 1 . 0 35 7 
60 19  4 . 6  40 7 
57 1 3  0 . 6  40 9 
63 14 1 . 0 40 9 
57 07 3 . 8  35 7 
62 1 0  1 . 2 35 9 
60 09 1 .  5 35 9 
1 03 0 
1 03 1 
5 25 1 
0 02 2 
1 02 1 
0 02 2 
4 03 0 
7 02 1 
6 02 2 
1 0  27 8 
1 0  1 5  8 
10  1 5  2 
1 02 2 
0 01 1 
0 03 0 
1 03 1 
4 03 2 
0 03 2 
2 6 1  6 
8 60 6 
7 60 6 
10  6 1  6 
1 0  61 6 
10  61  6 
10  61  6 
1 01 6 
6 02 6 
9 1 5  2 
9 02 2 
1 0  80 2 
10  02 8 
6 02 2 
8 02 2 
7 02 2 
7 01 2 
9 02 2 
9 02 2 
7 02 2 
9 01 2 
9 01 2 
0 0 5 
6 3 2 
5 3 2 
0 5 2 
0 3 1 
0 6 2 
0 3 2 
0 0 2 
0 0 2 
X X  3 
X X  8 
X X  8 
X 7 4 
1 5 4 
5 5 1 
6 0 2 
X 1 2 
X 2 0 
X 2 7 
X 2 7 
X 2 7 
X 2 7 
X 2 7 
X 2 7 
X 2 7 
0 7 1 
9 0 2 
4 0 2 
4 6 2 
X X  3 
X 6 4 
0 7 4 
0 0 4 
0 0 2 
0 0 4 
0 0 4 
0 0 5 
0 0 1 
0 0 4 
0 0 4 
2 . 0  
2 . 2  
2 . 3  
2 . 5  
2 . 7  
2 . 8  
4 . 1  
4 . 2  
4 . 5 
4 . 0  
4 . 3 
5 .4 
6 . 7  
6 . 8  
5 . 8  
5 . 9  
6 . 9  
7 . 2  
7 . 4  
7 . 4  
7 . 3  
1 0 . 3 
1 0 . 7  
1 0 . 4  
1 0 . 6  
10 .  9 
1 3 . 8  
1 5 . 9  
1 6 . 2  
1 5 . 8  
1 1 .  5 
1 2 . 6 
1 3 . 3  
21 . 7 
20 . 9  
22 . 1  
21 . 9 
23 . 2  
23 . 1  
23 . 5  
0 
:-0 
...... '° °' 
0 
l_J 











1958 Mar. 61 
71 
I Relative . . Visi- 1 ·· ·- Amo�nt Sky I Longi­Latitude.
1 
tude Hour I ( S )  , ( E )  
0 I l O / 
M S L 
. um1- d' 1 . 1 1 y f o 
con-Pressure Tern- I Dew Vapour h . Wmd Wmd b' l ' t  
!
Amount f Present Past . . . perature, pomt pressure d't irec- ve oc1ty (
k 
) o I d "t "  
. 
(mb ) (






12  36 
15  36 
1 8  35 
21 35 
00 34 
20 19 29 1019 . 2 1 1 8 . 2  1 2 . 41 1 4 . 4  69 08 5 . 2  35 2 1 01 
00 19 16 1017 . 2  1 9 . 0  1 3 . 1 1 1 5 . 1  69 06 6 . 8  35 10 10 03 
39 19 03 1017 . 0  20 . 0  1 2 . 4
1 
1 4 . 4  62 09 6 . 8  25 10 10 02 
19 18 51 1016 . 7  20 . 4  1 2 . 1  14 . 1 59 1 1  2 . 8  30 9 9 02 
52 18 41 101 5 . 0  21 . 0  14 . 1 1 6 . 1  65 11 5 . 8  35 8 8 02 
23 18 35 1014 . 1 20 . 6  17 . 1 1 1 9 .  5 80 15 4 . 2  35 10 10 03 
55 18 29 1014 . 3  19 . 9  1 6 . 71 1 9 . 0  81 16  1 . 5  30 1Q 1Q 02 
26 18 23 101 5 . 0  21 . 0  1 6 . 0  18 . 2  73 16  2 . 0  30 10 10 02 











0 3 4 
X X 4  
X X  5 
0 0 5 
0 0 5 
X X 8  
X X  8 
X X 8  






1 9 . 2  
1 9 . 3 
20 . 0  
21 . 0  
21 . 3  
20 . 5  
20 . 3  
20 . 2  
20 . 2  
4} 
B3 
� ' 
. 
?1' 
� 
� 
li3 
" 
0--..... 
N 
\.J 
,--, 
:filt 
FM 
):Tic)'. 
:'ttt 
